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Persistence to Completion of Doctoral Degrees in Light of Student Creativity 
 
Helene A. Maliko-Abraham, Ed.D.  
Drexel University, September 2016 
Chairperson(s): Fredricka Reisman; Brian Smith; Craig Bach 
 
The problem in this study is the lack of an objective creativity assessment that can be 
added to existing doctoral program selection criteria to possibly help decrease doctoral program 
attrition rates.  This study built upon existing research with undergraduate admissions and exam-
ined prospective student creativity as an admission option in an attempt to identify those students 
with hidden talents who do not do well on traditional admission assessments but who may be 
successful doctoral students.  
Understanding participant possession of creativity, tolerance for ambiguity and risk tak-
ing in those participants who were either progressing or have completed a doctoral degree pro-
gram, was the primary focus of this research study.  Scholars have studied attrition rates in doc-
toral programs for decades in an effort to ameliorate them.  One solution may lie within the se-
lection criteria of potential students into doctoral programs.  Creativity assessments could poten-
tially be included in the current battery of selection criteria for admission to identify those appli-
cants who are creative problem solvers, especially those who tolerate ambiguity and are risk tak-
ers. 
This mixed methods convergent parallel research design employed both quantitative and 
qualitative data collection efforts.   Research efforts were conducted in two phases. Creativity as-
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sessments were administered to 326 participants during Phase One efforts.  Sixty of these partici-
pants were selected and administered an additional assessment and a personal interview during 
Phase Two efforts.  Results of this research indicate that this participant sample was homogenous 
as a group, and they were creative as measured by the assessments utilized in this study.  Partici-
pants selected for inclusion in the interview process of Phase Two of this research study were 
aware of their individual creativity, and they demonstrated their creativity, tolerance of ambigu-
ity and risk taking in their approaches to creative problem solving in their professional, personal 
and academic lives.  Eight major themes emerged from this research: 1) Age differences and cre-
ativity, 2) Gender differences and creativity, 3) Degree differences and creativity assessment 
scores, 4) Creativity awareness, 5) Tolerance of ambiguity awareness, 6) Risk taking awareness, 
7) Creativity demonstration, and 8) Relationship between high scores on creativity related as-
sessments and degree persistence. 
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Chapter 1:  Introduction to the Research 
Introduction to the Problem 
Studies indicate that between 40% and 60% of students enrolled in a doctoral program 
fail to achieve their goal of obtaining their intended degree (Council of Graduate Schools Ph.D. 
Completion Report, 2008; Gardner, 2009; Golde, 2015; Lovitts, 2001; Nettles & Millet, 2006; 
Perkins & Lowenthal, 2014).  Golde (2000) states, “Paradoxically, the most academically capa-
ble, most academically successful, most stringently evaluated, and most carefully selected stu-
dents in the entire higher education system--doctoral students--are the least likely to complete 
their chosen academic goals” (p. 199).  Berelson (1960), identified time to degree for doctoral 
students as a major concern in higher education.  The exploration of the time to degree phenome-
non for doctoral students has continued in the current literature (Bair and Haworth, 1999; Bowen 
& Rudenstein, 1992; Tuckman, Coyle &Bae, 1989; Rockinson-Szapkiw, Spaulding & Bade, 
2014).  The National Science Foundation (2013) reports that the time between entering graduate 
school and obtaining a doctoral degree has increased, especially in the field of education.  Bair & 
Haworth (1999) propose that a relationship exists between doctoral program time to degree com-
pletion and attrition. 
Attrition is costly and is incurred not only by the students enrolled in these programs but 
also by the institutions themselves and the faculty.  There are a myriad of reasons for attrition 
that range from personal, to economic and social, but the current literature does not identify one 
factor that is more prevalent than any other.  Attrition rates vary not only on a departmental 
level, but on a university level as well (Lovitts, 2001).  Cassuto (2013) refers to the Council of 
Graduate Schools who report that in most science and math fields students that are going to leave 
their intended doctoral programs do so by year 3, and adds, “The humanities are another story, 
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and not a happy one: Only half of all attrition takes place by the third year. The other half of the 
humanities non-completers—25 percent of those who enter graduate programs—trickle out over 
the following seven years”.  The majority of research that has been conducted to date involves 
attrition rates for Ph.D. (Doctor of Philosophy) programs.  Zambo, Zambo, Buss, Perry and Wil-
liams (2014) report that while research associated with Ph.D. programs is prolific, research asso-
ciated with Ed.D. (Doctor of Education) students is scarce.  Doctoral program attrition rates are 
particularly difficult to examine.  While nationwide databases exist for doctoral program  com-
pletion (National Science Foundation, 2013), reports on attrition are inaccessible at best, because 
records are often kept on the departmental or program level of individual universities (Bair and 
Haworth, 1999, Bowen & Rudenstein, 1992).   
A possible solution to lowering attrition rates may lie within the selection criteria of po-
tential students for admission into doctoral programs.  These selection criteria have not changed 
for decades and are mostly composed of prior academic success, standardized test scores, per-
sonal references and applicant essays (Perkins & Rowenthal, 2014).  While prior academic suc-
cess as measured by individual student Grade Point Averages (GPA’s) and standardized tests 
such as the Graduate Record Examination (GRE) provide numerical scores, personal references 
and applicant essays can prove harder to rate because most attrition occurs after the completion 
of formal coursework, qualifying exams have been passed, and students have entered the disser-
tation phase of their doctoral program of choice.  Identifying research questions as part of the 
dissertation proposal process appears to be the breaking point.  Individual student research ques-
tions provide the structure for ensuring their continued activity (e.g., literature review expanded, 
identifying the methodology, designing the study, etc.) – all of which require creative problem 
solving.   
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Ulibarry, Cravens, Cornelius, et al (2014) suggest, “… successful Ph.D. candidates and 
innovative researchers seek early feedback on their ideas, generate numerous potential research 
questions, and have concrete methods to identify which questions to pursue” (p. 252).  Students 
who experience failure and give up are those students who do not possess creative problem solv-
ing skills (Ulibarry et al, 2014). In fact, the authors further state that by equipping doctoral stu-
dents with creative problem solving tools they may then be able to “…view failure as a source of 
new skills while maintaining their efficacious attitude, logic follows that they are more likely to 
succeed both in solving problems and in producing more innovative ideas” (p. 252).  However 
the current literature does not address creativity assessments as a part of the selection criteria for 
admission into doctoral programs, nor identify a need for such tests.   
The purpose of selection criteria is to enable educational institutions to determine an ap-
plicant’s potential for future success.  Smallwood (2004) postulates that while some students 
leave doctoral programs because of their lack of ability, other students’ attrition “can be at-
tributed to grad schools having made bad admissions selections” (p. A11).  Smallwood (2004) 
offers that even students who attend doctoral programs on National Science Foundation graduate 
research fellowships still only have a 75 percent completion rate.  Dodge and Derwin (2008) 
state, “In order to break down the barrier of admission requirements, it is important to determine 
alternatives to the GRE and GPA in predicting success in graduate school” (p. 4).  Since the utili-
zation of existing doctoral program selection criteria has not amended attrition rates experienced 
at institutes of higher learning across the country, a need exists to enhance the selection criteria 
that has been in use for decades.   
The time has come to look towards new selection criteria that identify those attributes 
possessed by students who are enrolled and successfully persisting, or who have completed their 
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doctoral degree program of choice.  Fricke (2010) identifies creativity as a part of the process 
necessary to becoming what he terms, “doctoral”.  He states, “doctoral becoming requires an 
alignment between how students view themselves in relation to the research process of becoming 
a scholar (ontology), how they relate to different forms of knowledge (epistemology), how they 
know to obtain and create such knowledge (methodology), and how they frame their interests in 
terms of their values and ethics within the discipline (axiology)” (as cited in Broden & Frick 
(2011), p. 134).  Further, Lovitts (2005) proposes that creativity is an important component of 
graduate education because it produces, “the knowledge workers who ensure the ultimate suc-
cess and survival of all the major institutions of society by preserving, creating, and developing 
the ideas, information, and technology necessary for them to persist and advance” (p. 140).  
Duckworth, Peterson, Mathews & Kelly (2007) in their research, have explored individual differ-
ences that predict success.  Their focus on grit, which they define as, “… perseverance and pas-
sion for long-term goals.  Grit entails working strenuously toward challenges, maintaining effort 
and interest over years despite failure, adversity, and plateaus in progress" (p. 1087).  They fur-
ther postulate that, "grit is essential to high achievement evolved during interviews with profes-
sionals in investment banking, painting, journalism, academia, medicine, and law" (p. 1088).  
Grit related to this research can be defined as a quality that allows some doctoral students to per-
sist and succeed when others may abandon a task, course of study or project altogether.  Grit is 
specifically related to tolerance for ambiguity.  The addition of creativity assessments, particu-
larly those that are easily scoreable and utilize Likert-type scoring could provide admission 
boards with easy to use measures that can be added to their already existing admission criteria.  
Studies have been performed that analyzed the inclusion of creativity measures into already ex-
isting selection criteria of applicants on the undergraduate level.  Sternberg (2009) developed the 
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Rainbow Project that was aimed at enhancing university admissions procedures on the under-
graduate level.  This project was based on the idea that, “…broadening the range of skills tested 
in order to go beyond analytic skills and to include practical and creative skills as well, might 
significantly enhance the prediction of undergraduate performance beyond current levels” (p. 
280).  The Rainbow Project utilized participant SAT scores and high school GPAs as baseline 
measures.  Participant creative skills were measured utilizing multiple choice and performance 
based items that included writing and orating short stories.  Results revealed that the addition of 
creativity measures to already existing selection criteria added significantly to the prediction ca-
pability of the SAT alone.  Additionally, Sternberg (2009) stated that his findings “… make a 
compelling case for furthering the study of the measurement of analytic, creative and practical 
skills for predicting success in the university” (p. 283).  While Sternberg’s (2009) study involved 
the examination of the possession of creativity of participants on the undergraduate level, the 
current literature does not identify any studies to date that have expanded his work to include the 
examination of creativity in the admissions selection criteria process of doctoral program candi-
dates, nor a need for such tests. 
This study delved into the existing research on doctoral program attrition rates, and ex-
amined this phenomenon through the lenses of creativity, and the related component factors of 
tolerance for ambiguity, and risk taking.  This Ed.D. study is rooted in the topic of leadership. 
One quality that Puccio, Mance & Zacko-Smith (2013) identify that leaders possess is creativity.  
The author’s state: 
 “…for leaders to be most effective and successful, whether in positions of power or as 
self-directed/self-governing entities, they must be able to successfully manage change 
processes and resolve the complex problems generated by an almost constant evolution of 
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ideas and needs; we believe success and effectiveness in a world of continuous flux has 
rendered creativity a core leadership competency” (p. 17) 
Reisman (2010) suggests that creative individuals possess certain characteristics such as “a high 
level of curiosity, willingness to learn from experience, preparedness to take risks, persistence in 
situations of failure, and high levels of energy” (p. 3).  Definitively, Reisman (2010) states, “As 
both a result and precondition of these traits, creative people typically tolerate contradictions, 
ambiguities and uncertainties in their work” (p. 3).  Cravens, Ulibarri, Corneilus, Royalty &    
Nabergoj (2014) state, “Developing a creative mindset is particularly important for graduate   
students” (p. 232).  The authors conducted a study that examined how scholars mentor doctoral 
students in the research process.  They state: 
“In contrast to many of the graduate students we have taught, who are often afraid to be 
perceived to fail even temporarily and are anxious when facing uncertainty, the success-
ful scholars we interviewed appeared comfortable with ambiguity and risk, viewing it as 
a normal part of the process of producing original research” (p. 237). 
Individuals who tolerate ambiguity, according to Zenasni, Besancon and Lubart (2008), 
are those individuals that “…may be able to work effectively on a larger set of stimuli or situa-
tions, including ambiguous ones, whereas intolerant individuals will avoid or quickly stop treat-
ing such information.  In fact, tolerance of ambiguity allows individuals to optimize creative po-
tential” (p. 62).   The authors further state that the more tolerant a person is of ambiguous ob-
jects, “…the more the person can deal with them.  Thus, tolerance of ambiguity will allow indi-
viduals to continue to grapple with complex problems, to remain open, and increase the probabil-
ity of finding a novel solution” (p. 62). 
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Risk taking (adventurous), according to Reisman (2010), is also a term that represents 
creativity.  Sternberg, Grigorenko and Singer (2004) posit that risk taking is one of the traits that 
comes up regularly in discussions about traits of creativity.  Spaulding and Rockinson-Szapkiw 
(2012) state, “Given attrition statistics, beginning a doctoral degree involves risk” (p. 200), and 
further that, “…candidates beginning doctoral degrees in education are particularly at high risk 
given statistics suggesting that the likelihood that they will earn their doctorate hovers between 
50% and 30%” (Ivankova & Stick, 2007; Nettles & Millet, 2006).  Runco (2014) posits that risk 
taking helps us to understand the creative tendencies of individuals, because creative ideas them-
selves are risky, and states, “there is, then, a risk involved in considering or sharing ideas, and 
the more original the idea, the larger the risk” (p. 299).  
By focusing on creativity and the component factors of tolerance for ambiguity and risk 
taking, this research may help to increase the understanding of the need to include additional se-
lection criteria measures, specifically, creativity assessments, into already existing doctoral pro-
gram admissions criteria.  The addition of assessments that examine these factors may assist in 
lowering doctoral program attrition rates.  Sternberg (1999) states, 
“Universities, businesses, the arts, entertainment and politics – in other words all of the, 
major institutions of society – are each driven by their ability to create and solve prob-
lems originally and adaptively, that is, creatively.  Therefore, the ultimate success and 
survival of these institutions depend on their ability to attract, select and maintain creative 
individuals” (p. 289). 
Johnson-Motoyama, Petr and Mitchell (2014) add, “Clearly doctoral programs have a vested in-
terest in admitting students who are the most likely to succeed” (p. 549).  And further that, “if 
programs knew more about the factors associated with program completion, admissions criteria 
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and retention efforts could be improved” (p. 549).  Wergin (2011) further suggests, “…one of the 
most important roles of the expert educator is to disrupt, to challenge, to disorient---all in the ser-
vice of enhancing critical reflection, creativity and transformative learning” (p. 126). 
Statement of the Problem to be Researched 
The problem in this study is the lack of inclusion of objective creativity assessments into 
existing doctoral program selection criteria to possibly help decrease doctoral program attrition 
rates.  The costs of doctoral attrition are high, and are not only incurred by the students enrolled 
in these programs, but also on an institutional level.  Tinto (1993) states, “An institution’s capac-
ity to retain students is directly related to its ability to reach out and make contact with students 
and integrate them into the social and intellectual fabric of institutional life” (p. 204).  Further, 
Rockinson-Szapkiw, Spaulding & Bade (2014) posit, “Attrition also negatively effects the 
productivity and production of a program” (p. 294).  And further that, “Loss of doctoral students 
in programs result in loss of student-faculty collaboration and research” (as cited in Nettles & 
Millet, 2006).  Attrition in doctorate programs leave a shortage of doctorate credentialed individ-
uals for universities to hire full time faculty positions (as cited in Magner, 2009).  Although a na-
tional database on attrition from doctoral programs is non-existent, institution specific studies 
have contributed to the current literature as to the reasons for attrition.  There are a myriad of 
reasons for attrition.  Gardner (2008) states “…scholars have found that attrition rates are higher 
among students who are in the humanities and social sciences, are women, students of color, 
have less funding, and are less integrated with their peers and faculty members” (p. 99).  The 
current literature provides insight into the effects of attrition from both a student and institutional 
perspective (Cockrell & Shelley, 2011; Fischer, L., Gokalp, G., Gupton, J., Pena, E. V., & West, 
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I. J. Y. 2011; Stallone, 2004; Wao & Onwuegbuzie, 2011), however it does not identify one con-
cept that is more prevalent than any other (Bair & Haworth, 1999; Gardner, 2009; Lovitts, 2001).  
One solution to attrition may lie within the selection criteria of potential students into doctoral 
programs.  More specifically the investigation of those students who are successfully enduring 
and persisting as well as those students who have successfully completed their doctoral degree 
program of choice, through a human abilities approach.  This study focused on these particular 
participants in an effort to examine and understand how their individual abilities contribute to 
their successful doctoral program persistence and completion.   
The addition of creativity assessments could provide admission boards with critical infor-
mation regarding the expectation of applicant degree completion.  These assessments may serve 
to be better predictors of doctoral program persistence and follow on student completion.  Crea-
tivity assessments could potentially be included in the current battery of selection criteria for ad-
mission to identify creative problem solvers, especially those who tolerate ambiguity and are risk 
takers.  
Purpose and Significance of the Problem 
The purpose of this research was to explore and understand the possession of creativity 
and the related factors of tolerance of ambiguity and risk taking by students enduring and persist-
ing as well as those who have successfully completed their doctoral programs, specifically, 
Ed.D. and Ph.D. students.  The importance of enhancing creative problem solving in higher edu-
cation research and academic endeavors in general, as well as producing a workforce who will 
establish creative environments in industry settings to solve complex problems (IBM, 2010), un-
derlies the purpose of this investigation. This study administered creativity assessments to stu-
dents who were currently enrolled and persisting and those who have successfully completed 
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their doctoral degree program of choice.  If these students demonstrate varying levels of creativ-
ity, tolerance for ambiguity and risk taking, these assessments may prove to be valuable indica-
tors that can aid in the selection of future applicants.  These future applicants may be most likely 
to successfully persist and complete their degree program of choice.  These assessments, when 
used in conjunction with existing doctoral program selection criteria, may then prove to be one 
solution towards mediating attrition rates. 
Research Questions 
This study addresses the following research questions: 
1. Are students in different stages of doctoral degree completion, including doctoral pro-
gram completers aware of their creativity? 
2. How do doctoral program students demonstrate their creativity, especially, tolerance of 
ambiguity and risk taking as they progress through coursework and other milestones to-
wards degree completion?  
3. What products or processes do doctoral program completers demonstrate as evidence of 
their creativity, especially tolerance of ambiguity and risk taking?  
4. Is there a relationship between high scores on selected creativity related assessments for 
doctoral program students in different stages of doctoral program year in status, including 
doctoral program completers?  
Conceptual Framework 
Researcher’s Stance and Experiential Base 
 This mixed methods convergent parallel research design allowed the researcher to collect 
both qualitative and quantitative data.  The data was analyzed, compared and then interpreted in 
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an effort to provide a complete understanding of proposed solutions to the research problem 
(Creswell, 2011).  The strength of this design lies within the researcher’s ability to generalize the 
data (Creswell, 2012).  The researcher is a pragmatist whose skill set lies in both qualitative and 
quantitative data collection and analysis methodologies from her professional background where 
she regularly performed applied research.  More specifically, the researcher’s interests lie in se-
lection criteria, and these same principles were applied to this research study, through the analy-
sis of the possession of creativity, tolerance of ambiguity and risk taking of study participants 
that are currently persisting as well as those who have completed their doctoral program of 
choice.   
 Implementing a human abilities approach (where individual abilities are utilized to ana-
lyze job tasks) afforded the researcher a glimpse into the abilities that doctoral program persisters 
and doctoral program completers possess.  In her profession, the researcher has performed hu-
man computer analysis utilizing a requirements ability approach.  This approach requires that, 
“…tasks are described, contrasted, and compared in terms of the abilities that they require of the 
operator.  Abilities are relatively enduring attributes of the individual performing the task” 
(Fleishman and Quaintance (1984) p. 153).  While the researcher did not observe participants 
completing tasks during the conduct of this research study, she did apply her knowledge of hu-
man abilities in helping her to understand and examine the possession of participant persistence 
and completion of their doctoral program of choice. 
Conceptual Framework of Three Research Streams 
The conceptual framework of this study is represented by a Venn diagram in Figure 1.  
This Venn diagram depicts the three variables for this study: Doctoral program attrition, creativ-
ity, and persistence.  The intersection of these three variables illustrate the focus of this study by 
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examining the concepts that underlie doctoral program persistence and doctoral program attri-
tion, namely, creativity and the related factors of tolerance for ambiguity and risk taking.  Schol-
arly research was consulted as well as reports published by such organizations as the Council of 
Graduate Studies.  These organizations publish reports that provide information regarding doc-
toral program attrition rates at institutions of higher learning in the United States. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Conceptual Framework 
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Definition of Terms 
Creativity – is defined by Torrance (1979) as, “…infinite.  It is shaking hands with the future.  
And genius is a creative mind adapting itself to the shape of things to come” (p. 194) Amabile 
(2013) as, “the production of a novel and appropriate response, product, or solution to an open-
ended task” (p. 3), and Sternberg (2006) as, “creativity requires a confluence of six distinct but 
interrelated resources: intellectual abilities, knowledge, styles of thinking, personality, motiva-
tion, and environment" (p. 88).  
Doctoral Degree Attriters – those students who did not successfully complete all the require-
ments for degree completion, and have either withdrawn from their individual doctoral degree 
program of choice, or have exceeded the university maximum time to degree completion. 
Doctoral Degree Completers – those students who have successfully completed all of the re-
quirements (coursework, comprehensive exams, clinical internship (only required for some pro-
grams) and dissertation completion) for degree completion. 
Doctoral Degree Persisters – those students who were successfully persisting through their in-
dividual doctoral degree program. 
Doctoral Student – students enrolled in a doctoral program of study.  Programs offered where 
this study was performed are defined in the study as; Doctor of Philosophy (Administration; Ap-
plied Sciences; Arts; Basic Sciences; Chemistry; Criminology; Design; Education; Engineering; 
Informatics; Literature; Music; Physical Education; Psychology; Science; Social Science) and 
Doctor of Education.   
Persistence – a personality trait represented by perseverance, continuance, tenacity, determina-
tion, doggedness, dedication or resolve. 
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Risk Taking – a personality trait such as adventurous that represents individual creativity (Ei-
senman, 2001; Reisman 2010; Sternberg, Kaufman and Grigorenko, 2008). 
Tolerance of Ambiguity – how an individual perceives and handles unknown situations and 
stimuli (Furnham, 1994; Furnham and Marks, 2013; Zenasni, Besancon & Lubart, 2008). 
 
Limitations and Delimitations 
Limitations  
A limitation of this study was that the researcher could only collect information during a 
finite period of time.  Because of this, the researcher was unable to perform a longitudinal study 
that could help to distinguish if the possession of the creativity and related factors of tolerance 
for ambiguity and risk taking, aid in the completion of doctoral programs.  As a result, this study 
could only examine the possession of creativity and the related factors of tolerance for ambiguity 
and risk taking that participants demonstrate during the conduct of this study. 
Another limitation of this study was that the researcher did not examine those students 
who have attrited from their individual doctoral degree program of choice.  While the inclusion 
of this group would have provided the researcher with an extreme measure of persistence, the 
ability to capture responses from a group that was no longer a part of the university system 
would have been difficult at best.  These students have already disengaged from the university 
and may not have been willing to participate in a study that was being conducted where they no 
longer have any associations.  Student email accounts are deleted immediately upon withdrawal.  
Delimitations  
 A delimitation of this study is that the researcher examined the possession of the creativ-
ity and related factors of tolerance for ambiguity and risk taking only in those students who were 
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currently enrolled and were persisting in doctoral programs of their choice, or had successfully 
completed their doctoral degree program within one university.  
Summary 
 This proposed research study explored the possession of creativity; and related factors of 
tolerance for ambiguity and risk taking in students that were enduring and persisting as well as 
students who had successfully completed their doctoral degree program of choice.  Doctoral pro-
gram attrition rates remain high, and employing creativity assessments in the admissions selec-
tion criteria process may help to potentially lower these rates.  By administering self-report 
measurement instruments to students enrolled and persisting and those students who have suc-
cessfully completed doctoral programs, and if those students are found to possess what the self-
report measurement instruments are designed to collect (creativity, tolerance for ambiguity and 
risk taking), it may prove to substantiate these measures as valuable indicators of not only future 
student performance, but on completion of their intended doctoral programs.
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Chapter 2: Literature Review 
Introduction to Chapter 2 
 
The problem in this proposed study is a lack of an objective creativity assessment that 
can be added to existing doctoral program selection criteria to possibly help decrease doctoral 
program attrition rates.  This literature review explores doctoral program attrition rates through 
the lens of creativity. 
Conceptual Framework 
The conceptual framework of this study is represented by a Venn diagram in Figure 2.  
This Venn diagram depicts the three variables for this study, which are doctoral program attri-
tion, creativity, and persistence.  The intersection of these three variables, illustrate the focus of 
this study that underlie doctoral program attrition, which are creativity and the related factors of 
tolerance for ambiguity and risk taking.  Scholarly research was consulted, as well as reports 
published by such organizations as the Council of Graduate Studies.  These organizations publish 
reports that provide information regarding doctoral program attrition rates at institutions of 
higher learning in the United States. 
This study addressed the following research questions: 
1. Are students in different stages of doctoral degree completion, including doctoral pro-
gram completers aware of their creativity? 
2. How do doctoral program students demonstrate their creativity, especially, tolerance of 
ambiguity and risk taking as they progress through coursework and other milestones to-
wards degree completion?  
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3. What products or processes do doctoral program completers demonstrate as evidence of 
their creativity, especially tolerance of ambiguity and risk taking?  
4. Is there a relationship between high scores on selected creativity related assessments for 
doctoral program students in different stages of doctoral program year in status, including 
doctoral program completers?  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 – Conceptual Framework 
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The research reviewed in this literature review revolves closely amongst the three re-
search foundations; doctoral program attrition; and the factors of creativity and persistence.  The 
first stream, doctoral program attrition, focuses on the major studies that have undertaken an ex-
amination of doctoral program attrition.  The second foundation focuses on creativity theorists 
and research, with particular focus on tolerance for ambiguity and risk taking.  The third research 
foundation delves into the literature on persistence.  This study provides the reader with an un-
derstanding of how all of these research foundations intertwine, and illustrates the focus of this 
study by examining the concepts that underlie persistence and doctoral program attrition, 
namely; creativity and the related factors of tolerance for ambiguity and risk taking. 
Literature Review 
Research Foundation 1: Doctoral Program Attrition 
Studies indicate that between 40% and 60% of students enrolled in a doctoral program 
fail to achieve their goal of obtaining their intended degree (Council of Graduate Schools Ph.D. 
Completion Report, 2008; Gardner, 2009; Golde, 2015; Lovitts, 2001; Nettles & Millet, 2006; 
Perkins & Lowenthal, 2014).  Bair (1999) reports that these levels have remained at this level 
over the past 50 years.  Currently, while there are national databases that track doctoral program 
completion (Survey of Earned Doctorates by the National Research Council), there are no na-
tional databases that track doctoral program attrition levels.  More specifically, Bair (1992) 
states, “Doctoral student attrition as an area of study is highly complex, largely because there are 
often no systematic data collection processes within programs, within graduate schools, or within 
college/university records offices” (p. 2). 
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In an attempt to examine the phenomenon surrounding Doctoral program attrition, sev-
eral national studies have been conducted over the past three decades that delve into the causality 
of these high attrition rates.  Most of these studies have been focused on Ph.D. programs, and 
have examined attrition rates at select institutions.  The first of these studies identified for inclu-
sion in this literature review was conducted in 1991 by the Andew W. Mellon Foundation, which 
was called the Graduate Education Initiative (GEI).  The GEI was conducted from 1991 – 2000, 
and provided $58 million to 54 different departments at 10 major research universities.  The 
overall goal of the study was to improve the structure and organization of Ph.D. programs in the 
humanities and social sciences, in an attempt to address high attrition rates, and long time-to-de-
gree rates.  Ehrenberg et al. (2007), posited that there were several key characteristics that the 
GEI focused on as contributing to high rates of attrition, such as,  “unclear expectations, a prolif-
eration of courses, elaborate and sometimes conflicting requirements, intermittent supervision of 
doctoral students, epistemological disagreements on fundamentals, and inadequate funding” (p. 
135).  Further, Rockinson-Szapkiw, Spaulding & Bade (2014) state, “Persistence can be exam-
ined in how well institutions establish an environment to meet student’s basic needs which in 
turn motivate their choices and behaviors” (p. 295). 
The Council of Graduate Schools (2004), conducted the Ph.D. Completion Project to ex-
amine attrition in doctoral programs.  The objective of the first phase of the project was to collect 
baseline data from 30 participating universities.  The results of this first phase revealed a comple-
tion rate of 57% within a ten-year time frame that spanned from a high completion rate of 64% in 
the engineering field to a 49% completion rate in the humanities.  This project has identified six 
institutional and programmatic characteristics that can help to influence attrition rates as, selec-
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tion into doctoral programs; mentoring of students; providing financial support; doctoral pro-
gram environment; research mode of the field, and processes and procedures of the educational 
institution. 
 S. K. Gardner (2009a) conducted research that explored the issue of attrition from a fac-
ulty and student perspective.  The author conducted her study by utilizing a face-to-face inter-
view structure.  Her findings revealed three themes from both a faculty and student perspective.  
Faculty participants expressed that students should not have come, student personal problems, 
and “that the student was lacking in ability, drive, focus, motivation or initiative, as their top 
three themes. S. K. Gardner (2009) stated “that these were cited most often by the faculty in her 
study as the reason for doctoral student departure in their departments, and accounted for about 
half of the total reasons given by the faculty” (p.104).  Student participants expressed personal 
problems, departmental issues and wrong fit in that order as their reasoning for attrition.  S. K. 
Gardner (2009) adds, “…students pointed to several main programmatic issues related to the stu-
dents’ decision to leave, including bad advising, lack of financial support, faculty attrition, and 
departmental policies.  Of interest is that while both groups expressed personal problems as one 
of the top three themes of their respective participant groups, faculty participants cited personal 
problems at the bottom ranking of the three themes and students cited personal problems at the 
top of their three rankings.   
In a monograph by S. K. Gardner (2009b) she presented her model of Doctoral student 
development (see Figure 3) in an attempt to help understand doctoral program attrition.  It’s im-
portant to note that Gardner’s model consists of fluid overlapping phases which students enter 
and then re-enter throughout the conduct of their doctoral program journey.  Phase I represents 
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the time period of acceptance up to commencement of individual student coursework, where stu-
dents are just beginning to make the transition to doctoral study and they begin to form relation-
ships with colleagues and professors.  Phase II represents the stage where students are actively 
progressing through their coursework and working towards candidacy.  Phase III represents the 
last stage of the model and is one where students begin to work independently on their individual 
research studies.  S. K. Gardner (2009b) states that her model, “addresses the doctoral experience 
from both a programmatic and developmental perspectives, which is to say that the model en-
compasses an understanding wherein the student not only changes professionally but also per-
sonally and interpersonally” (p.9). 
 
Figure 3. S. K. Gardner’s Doctoral Student Development Model.  Source, “The development of 
Doctoral students: Phases of challenges and support” by S. K. Gardner, 2009, ASHE Higher Ed-
ucation Report, 34(6), p. 8.  Copyright 2009 by The Association for the Study of Higher Educa-
tion.  Adapted with permission. 
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 In yet another study, Groen, et al. (2007), examined the effects of the Graduate Educa-
tion Initiative (GEI), on attrition rates and time-to-degree.  The authors collected annual data 
from the participating institutions of the GEI, where they tracked this data over a 21 year period. 
They authors posit that by doing so it allowed them to examine and uncover any changes on an 
annual basis.   Their findings revealed that the GEI contributed to the reduction in attrition rates, 
reducing the time-to-degree and increasing completion rates.  The authors state that while the 
GEI had an impact, it was also aided by individual institutional implementation of lower cohort 
sizes, an increase in the amount of financial aid available to students as well as an increase in 
student quality (p. 113).   
Bair (1999) performed a meta-synthesis of the literature on doctoral program attrition and 
persistence.  Her analysis revealed that the reasons for attrition varied by such concepts as field 
of study; program of study; institutional culture; departmental culture; student interpersonal rela-
tionships with faculty and dissertation advisor; peer support; financial support as well as student 
difficulties on an academic level.  This study provides a starting point towards the examination 
of the available research that has been conducted, and offers a wide lens view of the examination 
of the phenomenon of attrition in doctoral programs. 
Doctoral program attrition rates continue to remain high (Bair, 1999; Lovitts, 2001), and 
further the reasons that students choose to leave their degree program of choice are often not 
known.  It is difficult to elucidate reasoning for attrition from an individual that is no longer pre-
sent in a degree program.  The literature represented here discusses a few of the major studies 
that were conducted that address doctoral program attrition, as well as the researchers that have 
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undertaken studies aimed at causation.  It is important to present the current literature in an at-
tempt to first understand the phenomenon of doctoral program attrition, so that the discovery of 
potential solutions may arise. 
Research Foundation 2 – Creativity 
 The second foundation is creativity.  Creativity, according to Runco (2014) is difficult to 
define.  He states that this difficulty, “…is due in part to it diverse expression; creativity plays a 
role in technical innovation, education, business, the arts and science, and many other fields” (p. 
xi).  Further he offers that, “…the creative process is multifaceted, and worse yet for those trying 
to define it, it is extremely complex.  An eclectic approach is necessary” (p. xi).  Amabile (1997) 
posits, “At its heart, creativity is simply the production of novel, appropriate ideas in any realm 
of human activity” (p. 40). 
Teresa Amabile’s (1983, 1988, 1996, 2013) theory is a componential model of creativity, 
meaning that it doesn’t require a stepwise process.  Her theory is composed of four components.  
Three of the four are from within the individual, domain relevant skills, creativity relevant pro-
cesses and task motivation.  The fourth component is external to the individual, it is the social 
environment of the individual.  Her theory focuses on these components and how they aid in the 
process of individual creativity.  Central to Amabile’s theory is intrinsic motivation.  Amabile 
(1997) states, “…intrinsic motivation resides in a person’s own personality.  Some people are 
more strongly driven than others by the enjoyment and sense of challenge in their work” (p. 40).  
And further that an individual is at their most creative when, “…they are intrinsically motivated, 
rather than extrinsically motivated by expected evaluation, surveillance, competition with peers, 
dictates from supervisors or the promise of rewards” (p. 39).   
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Lovitts (2008) presents a model of doctoral program completion that places student crea-
tive performance at the center.  Lovitts (2008) states: 
“Contemporary work on creativity has focused on creativity as a social phenomenon that 
takes place within a social context and involves a sociocultural judgment of the novelty, 
appropriateness, quality, and importance of a product (as cited in Amambile, 1996; 
Csikszentmihaly, 1996; Sternberg, 1997a; Sternberg & Lubart, 1995)”.   
Lovitts (2005) points to the works of Sternberg and Lubart (1995) and Amabile (1996) as sup-
porting her model by presenting that the work of these authors provide three components com-
prised of six personal and social resources that are needed for creative work: domain-relevant 
skills (intelligence and knowledge); creativity relevant processes (thinking styles and personal-
ity); and task motivation (motivation and environment).  Lovitts (2008, 2005) model is com-
posed of five rings with completion and creative performance residing in the center ring.  The 
author identifies five resources that students, not only bring with them, but also develop as a re-
sult of doctoral program process.  Lovitts (2005) states, “These resources are embedded in, inter-
act with, and are influenced by factors in the microenvironment (third ring), which are in turn 
embedded in, interact with, and influenced by factors in the macroenvironment ring (4th ring)” 
(p. 298), see Figure 4. 
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Figure 4. Lovitts Model of Factors that Influence Degree Completion and Creative Performance.  
Source, “The transition to independent research: Who makes it, who doesn’t, and why”, by B. E. 
Lovitts, 2008, The Journal of Higher Education, 79, p. 298. Copyright 2008 by The Ohio State 
University. 
Lovitts (2005) postulates that by changing variables in the micro and macro environments in her 
model, that “degree completion and the quality of students’ creative performance can be en-
hanced” (p. 151).  Further, the author states, changes to the macro environment can bring about a 
change that deemphasizes the educational systems’, “over-valuation of analytical intelligence 
and other norms in graduate education that promotes intellectual conformity” (p. 151).  Changes 
to the micro environment, according to Lovitts (2005) could potentially:  
“…increase students; integration in their programs, and to better enhance and support the 
development of the subcomponents identified as most critical to creative performance; 
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practical and creative intelligence, informal knowledge, a creative style of thought, perse-
verance in the face of frustration/failure, tolerance of ambiguity, self-direction, a willing-
ness to take risks and intrinsic motivation” (p. 151). 
Sternberg, Kaufman and Grigorenko (2008) present the idea that in order for individuals 
to be considered to be creative, they need to “…regularly and continually step outside the box 
that themselves as well as others have created for them” (p. 304).  And further the authors posit 
that, “creativity is an essential component of learning and problem solving, because virtually any 
problem, by the virtue of the definition, imposes on its solver some ambiguity that needs to be 
overcome in order to find the solution” (p. 304).  
Csikszentmihalyi’s (1999) systems theory of creativity is composed of three elements, the 
domain, which is composed of rules, procedures and/or instructions for action; the field, which is 
composed of gatekeepers - or decision makers; and finally the individual.  Sternberg (1999), fur-
ther elaborates on Csikszentmilhalyi’s theory by stating that the theory encompasses, “the inter-
action of the individual, the domain and the field.  An individual draws upon information in a do-
main and transforms or extends it via cognitive processes, personality traits, and motivation” (p., 
10).  Reisman (2010) adds that according to Csikszentmilhalyi’s theory, “creativity occurs only 
when an individual, who has mastered his subject matter (domain), is acknowledged by the gate-
keepers of his field” (p. 6).  For without this acknowledgement, creativity has little chance to 
flourish.  
In an interview with E. Paul Torrance in 1998, Shaughnessy (1998) asked the theorist 
about his personal definition of creativity.  Torrance offered that he had struggled with his per-
sonal definition of creativity for 40 years, but his most satisfying definition was what he referred 
to as his survival definition.  “When a person has no learned or practiced solution to a problem, 
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some degree of creativity is required” (p. 443).  Torrance suggested in the interview that when 
trying to conceptualize an individual definition of creativity, one should look towards analogies 
to help them in the process.  Two of his suggested analogies are, “Creativity is like singing in 
your own key, and creativity is like shaking hands with tomorrow” (as cited in Shaughnessy 
(1998) ).  In his book, The search for Satori & Creativity, Torrance (1979) presents his model for 
studying and predicting creative behavior.  Torrance’s model (as seen in Figure 5), addresses the 
abilities, skills and motivations that enable individual creativity.  
 
 
 
Figure 5.  E Paul Torrance’s model for studying and predicting creative behavior.  Source: The 
Search for Satori & Creativity by E. Paul Torrance, 1979. 
 
Torrance states, “A high level of creative achievement can be expected consistently only from 
those who have creative motivation (commitment) and the skills necessary to accompany the cre-
ative abilities” (p. 12). 
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Torrance (1995, 1962) created the Torrance Tests of Creative Thinking (TTCT).  The 
TTCT is a subjective measure of creativity that uses a psychometric approach to evaluate an in-
dividual’s level of creativity.  The TTCT uses a similar approach to the work of J. P. Guilford 
(1950) in that they both examine divergent thinking factors effect on creativity.  The TTCT was 
Torrance’s attempt to develop a measure that was not only quantifiable, but one that would em-
ploy the use of scientific measures to examine creativity.  Upon its original release, the TTCT 
was composed of four scales, which included, fluency; flexibility; originality and elaboration.  
Creativity is assessed using the TTCT via two methods, a figural or verbal assessment.  The ver-
bal method is composed of five different parts, Ask-and-Guess, Product Improvement, Unusual 
Uses, Unusual Questions, and Just Suppose. The figural method employs the use of three sepa-
rate tasks which are picture construction, incomplete figures and repeated figures to which par-
ticipants draw their response. 
The Reisman Diagnostic Creativity Assessment (RDCA), (Reisman, 2010) is grounded in 
the work of the TTCT, which is based on the work of Guilford (1967), and his Structure of the 
Intellect Model.  The RDCA is a diagnostic self-report 40-item Likert type measure that exam-
ines an individual’s self-perception of 11 major creativity factors that have emerged from the 
creativity research.  These 11 factors and their definitions are described in Table 1. 
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Table 1. Reisman Diagnostic Creativity Assessment Factors and Definitions 
Factor Definition 
Originality Presents unique and novel ideas; creates unusual 
Fluency Generates many ideas 
Flexibility Generates many categories of ideas  
Elaboration Adds detail (verbal or figural) 
Tolerance of Ambiguity Comfortable with the unknown 
Resistance to Premature Closure Keeps an open mind 
Convergent Thinking Analyzes, evaluates, comes to closure 
Divergent Thinking Generates many solutions (related to fluency) 
Risk-Taking Venturesome, daring, exploratory 
Intrinsic Motivation Satisfied by inner joy, ability to enjoy 
Extrinsic Motivation Needs reward or reinforcement 
Source: Creativity in Business, 2014 KIE Conference Book Series, Research Papers on 
Knowledge, Innovation and Enterprise Volume II. Chapter 1, Page 21. 
 
According to Reisman (2014), the RDCA has been designed to: 
 “…be used diagnostically to identify one’s creative strengths, rather than to predict crea-
tivity.  The RDCA results can be used to provide the assessment taker with the following 
information: an instant creativity score; scores to identify specific creativity factors in 
which the taker may already be strong; factors they may be personally satisfied with and 
wish to strengthen” (p. 25).   
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For the purposes of this study the researcher focused on two of the 11 major creativity 
factors identified by Reisman (2014); those being tolerance for ambiguity and risk taking.  One 
of the personality traits that creative individuals possess is that of tolerance of ambiguity (Reis-
man, 2008; Sternberg, Kaufman and Grigorenko, 2008; Zenasni, Besancon and Lubart, 2008).    
Sternberg, Kaufman and Grigorenko (2008) describe tolerance for ambiguity by also placing it in 
the context of creativity.  The authors posit that creative ideas usually develop over time, and fur-
ther that, “…the period in which the idea is developing tends to be uncomfortable.  Without time, 
or the ability to tolerate ambiguity, many may jump to a less than optimal solution” (p. 300).  
Tolerance for Ambiguity  
Tolerance for ambiguity is a component of creativity, and can best be described as an in-
dividual’s ability to handle ambiguous situations.  Zenasni, Besancon and Lubart (2008) posit 
that individuals who are tolerant of ambiguity, “may be able to work effectively on a larger set of 
stimuli or situations, including ambiguous ones, whereas intolerant individuals will avoid or 
quickly stop treating such information” (p. 62).  The authors also present that tolerance for ambi-
guity is what allows individuals to optimize their creative potential.  Their study examined the 
relationship between tolerance for ambiguity and creativity in 68 volunteer participants that con-
sisted of 34 pairs of adolescents and their parents.  The authors utilized 3 measures of creativity, 
a divergent thinking task, a story writing task and a self-evaluation of creative attitudes and be-
haviors.  To measure tolerance for ambiguity, they utilized two separate measures, a shortened 
version of the Measurement of Ambiguity Tolerance (MAT) by Norton (1975) and the Behavior 
Scale of Tolerance/Intolerance of Ambiguity (BSTIA) by Stoycheva (1998, as cited in Zenasni, 
Besancon and Lubart (2008).  Their findings not only revealed that participants had a positive 
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relationship between tolerance for ambiguity and creativity but that there was also a positive cor-
relation wherein that the more that individuals are tolerant of ambiguity, the more creative they 
become. 
Individuals that tolerate ambiguity, according to Zenasni, Besancon and Lubart (2008), 
are those individuals that “…may be able to work effectively on a larger set of stimuli or situa-
tions, including ambiguous ones, whereas intolerant individuals will avoid or quickly stop treat-
ing such information.  In fact, tolerance of ambiguity allows individuals to optimize creative po-
tential” (p. 62).   The authors further state that the more tolerant a person is of ambiguous ob-
jects, “…the more the person can deal with them.  Thus, tolerance of ambiguity will allow indi-
viduals to continue to grapple with complex problems, to remain open, and increase the probabil-
ity of finding a novel solution” (p. 62).  Tolerance of ambiguity is one of the personality traits 
that this study examined, and risk taking is the other personality trait that scholars agree is a trait 
of creative individuals (Reisman, 2008; Sternberg, Kaufman and Grigorenko, 2008; Zenasni, 
Besancon and Lubart, 2008).   
Risk Taking 
Risk taking is a personality trait that represents individual creativity (Reisman 2010; Ei-
senman 2001; Sternberg, Kaufman and Grigorenko, 2008).  Sternberg, Kaufman and Grigorenko 
(2008), posit that risk taking is one of the traits that comes up regularly in discussions that ad-
dress the individual traits of creativity.  In further support, Runco (2014) presents that risk taking 
helps us to understand the creative tendencies of individuals, because creative ideas themselves 
are risky.  He states, “There is, then, a risk involved in considering or sharing ideas, and the more 
original the idea, the larger the risk” (p. 299).  Golde (2015) states, “A doctoral program is punc-
tuated by a series of high stakes tests and hurdles. Throughout the process the stakes are high, 
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and students are expected to perform at a very high level. Surviving the tests makes them 
stronger” (p. 212). 
According to Reisman (2010), creative individuals possess certain characteristics such as, 
“a high level of curiosity, willingness to learn from experience, preparedness to take risks, per-
sistence in situations of failure, high levels of energy” (p. 3).  Runco (2014) adds, “The creative 
personality can be described with some combination of the following: …tolerance of ambiguity, 
risk taking or risk tolerance” (p. 314). 
Risk taking according to Eisenman (2001) is defined as the phenomenon that occurs 
when, “creative people take risks by coming up with new ideas that challenge the way something 
is understood” (p. 189).  The author further defines risk taking in creative individuals as, “…go-
ing against the intellectual tide in one’s field and risking professional reputation by coming up 
with a very new idea” (p. 189).   Sternberg, Kaufman and Grigorenko (2008) add to this discus-
sion by stating that, “Nearly every major discovery or invention entailed some risk” (p.298).  
And further, that when an individual sets out to take a risk, they “…must realize that some of 
them just will not work, and that is the cost of doing creative work” (p. 299).   
Creativity and the component factors of tolerance for ambiguity and risk taking, may help 
to increase the understanding of the need to include additional selection criteria measures, specif-
ically, creativity assessments, into already existing doctoral program admissions criteria.  The 
addition of creativity assessments could provide admission boards with critical information re-
garding the expectation of applicant degree completion.  These assessments may serve to be bet-
ter predictors of doctoral program persistence and follow on student success. 
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Research Foundation 3 – Persistence 
Doctoral program persistence and the factors that allow for successful navigation of the 
degree program is a topic that many have studied (Spaulding and Rockinson-Szapkiw 2012; 
Lovitts, 2008; Bair and Haworth, 1999; Bowen & Rudenstine, 1992, Golde, 2000).  A review of 
the literature reveals that persistence in doctoral programs is resultant of student interaction, on 
an institutional as well as a social level (Spaulding & Rockinson-Szapkiw (2012).   
Welhan (1997) performed a study where she examined persistence amongst doctoral pro-
gram nursing students.  Her model of persistence (Figure 6) is based on her identification of an-
tecedents and consequences of persistence.  In her model, antecedents are composed of goal 
identification, energy for involvement, necessary skills, and incentives, and consequences are 
composed of goal attainment and goal readjustment.  Further, Whelan defines persistence as, 
“…a complex phenomenon that is defined as a personal characteristic in which an individual dis-
plays voluntary enduring commitment to a goal or course of action despite obstacles and/or op-
position” (p. 26). 
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Figure 6. Whelan’s model of persistence.  Adapted with permission from An explication of the 
concept of persistence and its application to nursing education by Beverly Lutz Welhan, 1997. 
 
Grit has also been related to persistence.  Duckworth, Peterson, Mathews & Kelly (2007) 
define grit as, “… perseverance and passion for long-term goals.  Grit entails working strenu-
ously toward challenges, maintaining effort and interest over years despite failure, adversity, and 
plateaus in progress" (p. 1087).  And further, the authors postulate that, "grit is essential to high 
achievement evolved during interviews with professionals in investment banking, painting, jour-
nalism, academia, medicine, and law" (p. 1088).  Grit is what allows some individuals to succeed 
when others may abandon a task, course of study or project altogether.   
In their study, Kelly, Mathews and Bartone (2014), examined the selection criteria of po-
tential candidates to West Point Academy.  Their study utilized a less traditional non-aptitude or 
non-cognitive factor that they used for the prediction of performance.  The author’s state, 
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“…there is continual interest in understanding additional factors that might incrementally con-
tribute to what is predictive of successful performance. Where practical, these insights could be 
incorporated into the selection and training processes, offering the potential for an even more ef-
fective selection system or developmental experience and subsequent performance at, and be-
yond, West Point. 
 Pauley, Cunningham & Toth (1999) performed a study that evaluated demographic and 
situational variables and completion of an Ed.D. program at West Virginia University and Mar-
shall University of a cooperative Doctoral program.  At the time the study was conducted, the 
Ed.D. program under evaluation had been in existence for 18 years.  The authors performed the 
study because administrators were concerned about the number of students that were failing to 
complete all degree requirements.  The authors examined psycho/social/environmental demo-
graphic data such as financial, familial, faculty and peer support.  The researchers found a posi-
tive relationship between all of these variables and degree completion. 
 Wao and Onwuegbuzie (2011), conducted a mixed methods investigation into the time to 
Doctorate (TTD) in Education.  Their results showed that the factors related to TTD are, “…in-
tertwined and involve a complex interplay of institutional and personal factors” (p. 128).  Their 
study concentrated on examining factors within four domains of interest; academic (structure of 
program; levels of academic preparation; full time or part time attendance), social (advising; 
choice of dissertation topic), economic (work and financial support), and personal (gender, level 
of motivation).  The authors also include a fifth, which they classify as an external factor (family 
obligations) as seen in Figure 7.   
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Figure 7. Wao and Onwuegbuzie’s integrated conceptual scheme of TTD. Adapted from, “A 
mixed research investigation of factors related to time to the Doctorate in education”, by H. W. 
Wao and A. J. Onwuegbuzie, 2011, International Journal of Doctoral Studies, 6, p. 129. Copy-
right 2011 by Informing Science Institute. Adapted with permission. 
 
Their results showed that while all of the identified factors had an influence on TTD, it was per-
sonal factors (gender and level of motivation) that had the most influence on degree completion.   
 Stallone (2004) conducted a study that examined four factors that she identified as con-
tributors to attrition.  These factors involved delving into the program of study’s culture, faculty 
– student relationships; individual student’s experience in a cohort environment and individual 
factors that may have had an effect on doctoral program completion.  Results of her study 
showed that participants attributed their successful completion of their doctoral program to suc-
cessful faculty student relationships.  Cockrell & Shelley (2011), found similar results in their 
study that involved an examination of the relationship academic support systems and doctoral 
program persistence.  The current literature as cited in this paper, presents student accessibility to 
a strong support structure (both personal and institutional) as an integral part of doctoral program 
persistence.   
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Summary 
This literature review explored the topics of doctoral program attrition, creativity and the factors 
of tolerance for ambiguity and risk taking and persistence.  Doctoral program attrition rates have 
remained constant for more than 5 decades.  Selection criteria for entrance into these programs has 
also not experienced any significant change.  The time has come to identify individual abilities 
that may help students persist in their doctoral program of choice.  Creativity is one such ability, 
and further, measures have already been successfully utilized as additional selection criteria on the 
undergraduate level.  Perhaps the time has come to include such measures as part of the selection 
criteria for entrance into doctoral programs.
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Chapter 3: Research Methodology 
Introduction 
The purpose of this convergent parallel research design was to explore and understand 
the possession of creativity; especially, two component factors of creativity:  tolerance for ambi-
guity and risk taking in students currently enrolled and persisting as well as those students who 
have successfully completed their doctoral degree program of choice. The research questions are: 
1. Are students in different stages of doctoral degree completion, including doctoral pro-
gram completers aware of their creativity? 
2. How do doctoral program students demonstrate their creativity, especially, tolerance of 
ambiguity and risk taking as they progress through coursework and other milestones to-
wards degree completion?  
3. What products or processes do doctoral program completers demonstrate as evidence of 
their creativity, especially tolerance of ambiguity and risk taking?  
4. Is there a relationship between high scores on selected creativity related assessments for 
doctoral program students in different stages of doctoral program year in status, including 
doctoral program completers?  
The goal of this study was to examine student performance on creativity assessments of those 
students who were currently enrolled and persisting as well as those students who successfully 
completed their doctoral degree program of choice.  Persistence in doctoral studies may be re-
lated to high levels of creativity, tolerance for ambiguity, and risk taking as measured by these 
assessments.  If so, creativity assessments may prove to be useful tools that can be added to ex-
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isting doctoral program selection criteria, as they may assist in the selection of prospective doc-
toral students to help determine their likelihood of degree persistence.  This chapter presents the 
research methodology utilized for the conduct of this study.  It begins with an introduction of the 
research design and rationale, followed by a description of the population, the specific research 
methods that were employed, and concludes with ethical considerations. 
Research Design and Rationale 
The convergent parallel research design was chosen as the most appropriate design for 
this study.  According to Creswell (2011), the convergent parallel design approach is used when 
researchers seek to “triangulate the methods by directly comparing and contrasting quantitative 
statistical results with qualitative findings for corroboration and validation purposes” (p. 77). 
This research study examined students who were currently enrolled and persisting as well as 
those students who successfully completed their doctoral degree program of choice in order to 
explore the possibility of utilizing self-reported levels of creativity and the personality traits of 
tolerance for ambiguity and risk taking of students as entrance criteria to doctoral programs.  
Further, Creswell (2011) states “Other purposes for this design include illustrating quantitative 
results with qualitative findings, synthesizing complementary quantitative and qualitative results 
to develop a more complete understanding of a phenomenon” (p. 77).   Since the researcher em-
ployed both quantitative and qualitative measures and techniques, the convergent parallel re-
search design appears to be the best fit. 
Site and Population 
Population Description 
40 
 
        The target population for this mixed method research design was composed of students who 
were currently enrolled and persisting as well as those students who had successfully completed 
their doctoral degree program of choice of a large urban university located in the eastern United 
States.  Participants for this research were composed of two groups.  The first group was com-
posed of those students that were currently enrolled and persisting through their degree program 
of choice, but had not yet completed all of the requirements towards degree completion.  The 
second group of participants was composed of individuals who successfully completed all of the 
requirements of their doctoral degree program. 
The researcher obtained a sample composed of participants that were in four distinct and 
phases (see Table 2).   
Table 2 
Composition of Participants 
Group Requirements Participant Sample 
Qualitative/Quantitative 
First year doctoral program  Participants who have not yet 
completed the first full year of 
their respective doctoral pro-
gram. 
55/14 
Completion of comprehen-
sive/qualifying exams 
Participants who have success-
fully completed and passed 
their comprehensive exams.  
120/22 
Completion of all formal 
coursework and are in the in-
dependent research phase 
Have successfully completed all 
formal coursework and are cur-
rently in the independent re-
search phase of the program.  
69/8 
 
 
 
Completers Participants who have success-
fully completed the dissertation 
process and have graduated. 
82/16 
Note 1:  This table depicts how the sample for the research study was stratified. 
Note 2:  Total Study Participants: Quantitative-326, Qualitative-60 
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By examining participants who meet the criteria of these four distinct groups, the data gathered 
helped to develop a robust data collection effort.  A stratified purposive random sampling tech-
nique (which allowed the researcher to form subgroups within the sample) was employed for this 
study.  This sampling technique allowed for the researcher’s judgment to select the sample of 
participants before as well as during the study period.  Teddlie and Yu (2007) state, “…a purpos-
ive sample is typically designed to pick a small number of cases that will yield the most infor-
mation about a particular phenomenon” (p. 83).  And further, that, “…purposive sampling leads 
to greater depth of information from a smaller number of carefully selected cases” (p. 83).   
 The intent of this study was to select those participants who were representative of the 
population under study.  By doing so, according to Creswell (2012), the researcher was enabled 
to, “draw conclusions from the sample about the population as a whole” (p. 141).  As of aca-
demic year 2015-2016 there were approximately 1,400 students enrolled in a Ph.D. or Ed.D. at 
the university where the study was conducted.  In the past three years, there have been approxi-
mately 400 graduates of Ed.D. and Ph.D. programs.  Invitations to participate in this study were 
sent to 1,583 individuals.  The researcher received notification that forty email addresses failed, 
and the initial invitation to participate was successfully sent to the total population of this study 
which was 1,543 participants.  For the purposes of this study, and further to address the quantita-
tive data collection efforts (measures that were administered online), assuming a confidence in-
terval of 5% which provides a 95% confidence level, the optimal sample size for this study was 
318 participants.  The researcher slightly exceeded this optimal sample size as there were a total 
of 326 participants in this study.  A small number of cases from each stratified sample were se-
lected to enable the researcher to conduct personal interviews (Creswell, 2011).   
42 
 
 Creswell (2011) supports the statements of Teddlie and Yu (2007) by stating there is, “no 
widely accepted typology of mixed methods sampling strategy” (p. 179).  The size of the two 
phases of data collection varied significantly for the qualitative and quantitative data collection 
efforts.  Creswell (2011) advises that this size variance does not pose a problem by stating, 
“…the intent of data gathering is different for the two databases: quantitative data collection 
aims toward making generalizations to a population while qualitative data collection seeks to de-
velop an in-depth understanding from a few people” (p. 184).  Therefore, the researcher allowed 
quantitative data collection efforts to guide qualitative data collection efforts.  Participants that 
completed quantitative data collection efforts were asked if they were willing to participate in the 
qualitative portion of the research study.  The researcher quantified and tabulated participants 
from each stratified group that acknowledged interest in the qualitative data collection efforts, 
and randomly selected a subset of participants from each stratified group.  Creswell (2011) sug-
gests, “Typically when cases are studied, a small number is used such as 4 to 10” (p. 174). 
Site Description 
 The research site was a large private urban university located in the eastern United States.  
This site was selected because the university offers doctoral programs, both Ed.D. and Ph.D..  
The researcher was enrolled in the Ed.D. cohort program offered by the University where the 
study was conducted and participated in this study as an enrolled participant observer. 
Site Access 
 Access to the physical research site and population was convenient for the researcher.  
Permission was sought from the Dean of the College of Graduate Studies at the University prior 
to the conduct of this study.  Prior to recruitment of participants for the study, permission was 
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acquired from the Institutional Review Board (IRB), at the research site where the participant 
sample was drawn from.  After IRB approval was granted, and prior to conduct of the study, 
written permission from all participants was obtained.  An email was sent to participants that out-
lined the purpose of the study, the amount of time that would be required of them and how their 
anonymity was protected.  This email also entailed how data collected in the study was used and 
reported, and how participants would be informed of results of this study.  
Research Methods 
Description of Each Method Used 
 The research design used for this research was a convergent parallel research design.  
This design consisted of both qualitative and quantitative data.  The qualitative data consisted of 
personal interviews (see Appendix A).  The quantitative data was obtained by utilizing self-re-
port measures.  The use of self-report measures in the conduct of research provides both ad-
vantages and disadvantages.  According to Barker, Pistrang & Elliott (2002), self-report 
measures provide “the respondents’ own views directly.  It gives access to phenomenological 
data, i.e., respondents’ perceptions of themselves and their world, which are unobtainable in any 
other way” (p. 2).   
The main disadvantage to this type of measure is that of validity.  Barker, Pistrang & El-
liott (2002) advise “All measurement methods have limits, and the potential limitations of the 
data must be considered at the analysis and interpretation stage” (p. 3).  The limitations of the 
utilization of self-report measures typically revolve around social desirability bias (Zerbe & 
Paulhaus, 1987).  One way to combat this potential bias is to incorporate several sources of data 
collection measurements in order to triangulate the data.   By triangulating data collection efforts, 
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the researcher was able to compare and contrast participant responses on self-report measures 
that inherently measured similar components of each other.  
This research study incorporated three separate self -report measures, the Reisman Diag-
nostic Creativity Assessment (RDCA); the Multiple Stimulus Types Ambiguity Tolerance Scale 
(MSTAT-1); and the Risk Taking Assessment (RTA).  Data was collected concurrently in two 
phases.  The first phase was composed of quantitative data that was obtained through the admin-
istration of three self-report measures that were available through the online platform Qualtrics.  
The measures that were administered during this phase were the Reisman Diagnostic Creativity 
Assessment (RDCA); the Multiple Stimulus Types Ambiguity Tolerance Scale (MSTAT-1); and 
the Risk Taking Assessment (RTA).   
To measure creativity, tolerance for ambiguity and risk taking, the RDCA (Reisman, 
2010) was administered to all study participants.  This self-assessment measures eleven different 
research-based creativity factors  The RDCA assesses an individual's self-perception on 11 major 
creativity factors (fluency, originality, elaboration, resistance to premature closure, flexibility, 
tolerance for ambiguity, convergent thinking, divergent thinking, risk taking, intrinsic and extrin-
sic motivation).  For the purposes of this study, the researcher focused on the total creativity 
score and the factors of tolerance for ambiguity and risk taking.  This assessment was selected 
because of its brevity (common completion times are ten minutes or less), ease of scoring, and 
the ability to obtain immediate results.  The RDCA has been used previously (Klawans, M., 
Aghayere, A., Friedman, G., Genis, V., Katz-Buonincontro, J., & Reisman, F., 2014) and was 
examined for its correlation with the Torrance Tests of Creative Thinking - Figural (TTCT-Figu-
ral).   
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Results showed that the total creativity scores on both instruments were significantly cor-
related at .01.  The individual factors that overlap (fluency, originality, elaboration and resistance 
to premature closure) across the RDCA and TTCT-Figural did not significantly correlate on a 
factor-to-factor comparison.  However, results suggest that an individual’s self-perception of 
their creativity strengths and weaknesses are not necessarily demonstrated via a drawing assess-
ment. The significant correlation among total scores of the RDCA and TTCT-Figural indicate 
that both of these instruments identify underlying creativity constructs.   
The TTCT-Figural was administered to those 60 participants that represented the strati-
fied sampling technique described in Table 2.  The TTCT-Figural asked participants to draw pic-
tures using abstract stimuli.  The TTCT-Figural has demonstrated predictive validity and reliabil-
ity (Cramond, B., Matthews-Morgan, J., Bandalos, D., & Zuo, L., 2005).  Participant selection 
was based on individual total RDCA creativity scores (high and low percentiles) as well as par-
ticipant willingness to take part in the qualitative phase of the study as noted on the demographic 
questionnaire that was administered to all participants.   
To measure participant tolerance for ambiguity, all participants were administered the 
MSTAT-I (McLain, 1993).  This measure is composed of 22 items that collect information 
regarding an individual's cognitive orientation towards various types of ambiguous stimuli.  
Studies reveal the reliability of the MSTAT-I with a Cronbach value of .826, and a validity of 
the instrument reported a high internal consistency of .79 (McClain, 1993). 
 To measure risk taking and persistence, all participants of this study were administered 
the RTA.  The researcher developed this measure by utilizing guidance provided by Torrance 
and Ziller’s Life Experience Inventory (1957).  The RTA was developed to examine risk-taking 
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tendencies, and was piloted prior to the commencement of formal test efforts in order to examine 
the wording and order of the questions contained within the measure.  
The one to one interview was composed of four questions designed to further elicit par-
ticipant responses regarding their creativity and the component factors of tolerance for ambiguity 
and risk taking.  Completion time on the interview portion of data collection efforts did not ex-
ceed 20 minutes. The same participants who took the TTCT-Figural were also asked to take part 
in the one to one interview component of the study.   
Finally, the researcher also administered a brief survey instrument that was designed to 
collect participant demographic data.  This data helped to describe participants who volunteer for 
the study, and was used to stratify the participant sample for the purposes of better understanding 
participant differences in regard to the research questions. 
Data Analysis Procedures 
Analysis was performed that addresses each research question.  Descriptive statistics col-
lected allowed the researcher to classify and organize the data.  Frequency tables that order and 
tally the data were created to compare statistical distributions.  Several analysis of variances 
(ANOVAs) were performed to help identify any difference among the four stratified groups, as 
well as differences amongst participant scores on the RDCA, TTCT-Figural, MSTAT-1 and the 
RTA.   
Interviews were recorded, transcribed and manually coded by the researcher to discover 
emerging patterns (Creswell, 2011; Saldana, 2013).  Coding of the quantitative data was con-
ducted in two cycles.  Attribute coding was the first cycle coding method. This coding technique 
allowed for the coding of data from multiple participants, and according to Saldana (2013), it 
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provides, “…good qualitative data management and provides essential participant information 
and contexts for analysis and interpretation” (p. 70).    
The utilization of attribute coding allowed the researcher to build codes and themes based 
on information from multiple participants, which is a key to triangulation (Creswell and Plano, 
2011).  Attribute coding also positioned the researcher to utilize Computer Assisted Qualitative 
Data Analysis (CAQDAS) for use in performing data analysis through the use of the software 
program NVivo.  Pattern coding was the second cycle coding technique that was utilized.  This 
coding technique allowed the researcher to compartmentalize the codes that were collected dur-
ing attribute coding.  This technique allowed for the development of “meta-codes” that helped 
the researcher to identify similar codes and major themes within the data.   
Stages of Data Collection 
Data collection efforts began during Phase 1 and continued in Phase 2, as seen in Figure 
8.  Data was collected concurrently because the collection of one data set was not predicated 
upon the collection of another.  Quantitative data was collected via the online platform Qualtrics.  
These efforts lasted for approximately one month, which allowed the researcher to analyze re-
sponses in accordance with the stratification sampling technique described in Table 2, to ensure 
for a representative sample of the study population for qualitative data collection efforts.  Quali-
tative data was collected via the personal administration of the TTCT-Figural and one to one per-
sonal interviews.  
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Figure 8.  Phases of research under study.  
 
Ethical Considerations 
 According to Creswell (2011), “…all educational researchers need to be aware of and an-
ticipate ethical issues in their research” (p. 22).  It is the researcher’s responsibility to ensure 
safety, privacy, and honesty in the process of collecting and reporting research study data.  The 
ethical considerations the researcher employed included IRB approval and maintaining partici-
pant confidentiality and anonymity. 
 Participant demographic data such as age, gender, degree program, and current profession 
were collected on a web based survey.  This type of data can be categorized as personal charac-
Phase 
1
Phase 
2
 Conduct Pilot Study 
 Began Quantitative Data 
Collection Efforts 
 Began Selecting Partici-
pants for Phase Two Data 
Collection  
 Continued Phase One  Data 
Collection Efforts 
 Began Phase Two Data Col-
lection Efforts 
 Completed Data Analysis 
 Completed Chapters 4 and 5 
 Dissertation Defense 
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teristics, so IRB approval was sought and obtained.  A pilot study was conducted to help facili-
tate the efforts for the formal research study that was conducted.  Participants in this study were 
administered surveys that assessed their perception of their level of creativity and the personality 
traits of tolerance of ambiguity and risk taking.  These questions posed no potential physical, 
emotional, or mental harm to study participants.  Participants were also asked to complete an in-
formed consent form.  The informed consent form was uploaded to the web-based survey site, 
and participants were able to electronically sign the informed consent form.  Once a participant 
completed all the applicable surveys, the researcher downloaded participant documentation and 
separated out the informed consent forms in order to maintain participant anonymity and confi-
dentiality.   
 Participation was voluntary, and all participants were provided with an explanation of the 
research study that included, a description of the research study, the estimated amount of time it 
would take participants to complete the surveys, and how their anonymity and confidentiality 
was protected.  Surveys were coded with a simplistic numbering schema that included a letter 
designation for each doctoral program specialization that each participant is currently enrolled in.  
Data collected from participant surveys will be kept in a secure password protected file for three 
years.  A designated staff member of the University, specifically, the School of Education, will 
be the only individual that will have access to this data.
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Chapter 4: Findings, Results, and Interpretations 
Introduction 
This chapter describes the findings of the study.  It synthesizes the results of the re-
searcher’s analysis through the lenses of the three research streams contained in the Literature 
Review in Chapter 2.  It presents the results of the data that was collected.  Information is pre-
sented in a sequential order, with Phase One quantitative data presented first, followed by Phase 
Two quantitative and qualitative data.  Phase Two participant comments were taken from inter-
view transcripts, and are used to the extent possible to substantiate study findings.  Participant 
identities were kept confidential through the use of participant numbers.  This chapter concludes 
with a summary of the findings, results, and interpretations. 
Findings 
All participants in this research study were administered online surveys during Phase 
One.  An invitation to participate was sent to 1,546 individuals.  A total of 326 participants re-
sponded and were included in the results of Phase One.  Measures administered included the 
RDCA, MSTAT-1 and RTA and a demographic questionnaire. 
RDCA  
The RDCA is composed of 40 questions on a 6 point likert-type scale with behavioral 
markers that range from strongly disagree (1), moderately disagree (2), mildly disagree (3), 
mildly agree (4), moderately agree (5), strongly agree (6).  These 40 questions are then grouped 
into 11 creativity factors.  Scoring for each creativity factor is as follows: originality (0-36); flu-
ency (0-18); flexibility (0-18); elaboration (0-24); tolerance of ambiguity (0-18); resistance to 
premature closure (0-24); divergent thinking (0-18); convergent thinking (0-18); risk taking (0-
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24); intrinsic motivation (0-24) and extrinsic motivation (0-18) (see Appendix B for the ques-
tions applicable to each creativity factor).  The scores from each creativity factor are added to-
gether to produce a total overall RDCA score.  The total RDCA scores are interpreted as follows, 
very high (204-240); moderately high (144-203); average (120-143); low (96-119); very low (0-
95).  This study analyzes the total RDCA score as well as the individual creativity factor scores 
by group (age, gender, degree, year in program and year of completion). 
RDCA Creativity Factors 
The RDCA allows for individual scoring of each of the 11 creativity factors that it is 
composed of scoring of the RDCA factors is interpreted as: originality (0-36); fluency (0-18); 
flexibility (0-18); elaboration (0-24); tolerance of ambiguity (0-18); resistance to premature clo-
sure (0-24); divergent thinking (0-18); convergent thinking (0-18); risk taking (0-24); intrinsic 
motivation (0-24) and extrinsic motivation (0-18).  
MSTAT-1 
The MSTAT-1 is composed of 22 questions on a 7 point likert-type scale with behavioral 
markers ranging from strongly disagree (1), disagree (2), somewhat disagree (3), neither agree 
nor disagree (4), somewhat agree (5), agree (6), strongly agree (7).  The score of each of the 22 
questions was used to create a total overall score.  Overall scores can range from a minimum of 
22 to a maximum of 154. 
RTA 
The RTA administered to participants was composed of 10 questions on a likert-type 5 
point bipolar scale with a neutral midpoint.  The behavioral marker range is, strongly agree (5); 
agree (4); neither agree nor disagree (3); disagree (2) and strongly disagree (1).  The RTA was 
developed specifically for use in this research study, because of the lack of available and reliable 
risk taking measures that center solely on individual perceptions regarding their possession of 
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risk taking without delving into issues related to drug or alcohol abuse.  To assess the reliability 
of this scale, a Cronbach's alpha was performed to measure the scale’s internal consistency.  
Upon repeated iterations, the researcher determined that in order to achieve reliability, 5 of the 
original 10 questions were deleted from the survey.  This resulted in a Cronbach’s alpha of 
.0734.  The remaining 5 questions (2, 3, 5, 7 and 10) were used for data analysis in this study.  
Overall scores range from a minimum of 5 to a maximum of 25.  
Data Analysis 
The first step in the analysis process was to convert the raw scores of each measure into z 
scores in order for the researcher to establish an understanding of the distribution of the data.  Z 
scores were created for each measure and were used to create graphs that depicted the distribu-
tion of scores for each measure (see Appendix J).  Since the distribution of the scores was nor-
mal, the appropriate measure of central tendency (the mean) was used to perform statistical anal-
ysis to compare the mean scores of participant groups. 
Data analysis was conducted by comparing the means of the total raw scores for each 
phase of this study, and by comparing each of five variables (age, gender, degree, year in pro-
gram and year of completion) to each of the three measures (RDCA, MSTAT-1, RTA) under 
study.  One way ANOVA’s were performed in order to determine if a significant statistical dif-
ference existed between the mean scores of the groups by measure.  Post hoc analysis was only 
conducted when the one way ANOVA revealed a significant statistical difference existed 
amongst the means of the age, year in program and year of completion groups).   
Phase One Participants 
Demographic Composition 
53 
 
A total of 326 participants volunteered to participate in phase one research efforts.  Table 
3 contains the demographic composition of those participants who are currently progressing 
through their doctoral programs.  Participants were enrolled in various doctoral degree programs 
that included the arts and sciences; biomedical engineering science & health systems; business; 
computing and informatics; education; engineering; nursing and health sciences and public 
health.  
Table 3 
Demographic Composition of Phase One Participants 
Year 
In 
Program 
Age Gender Degree  
15-24 25-34 35-44 45-54 55-65+ 
 
 
M 
 
 
F 
 
 
EdD 
 
 
PhD 
 
 
Totals 
 1st 4 31 11 6 3 19 36 21 34 55 
2nd 3 31 21 5 3 18 45 38 25 63 
3rd 4 23 15 10 5 27 30 30 27 57 
4th 0 22 3 0 0 5 20 3 22 25 
5th 0 17 4 3 0 10 14 1 23 24 
6th 0 6 3 1 0 6 4 0 10 10 
7th 0 2 1 0 0 2 1 0 3 3 
8th 0 2 2 2 1 5 2 2 5 7 
Completers 0 38 18 13 13 34 48 33 49 82 
Totals 11 172 78 40 25 126 200 128 198 326 
Table 4 presents the demographic composition of those participants who have completed their 
doctoral programs.   
 
Table 4 
Demographic Composition of Phase One Completers 
Year 
of 
Completion 
Age Gender Degree  
15-24 25-34 35-44 45-54 55-65+ 
 
 
M 
 
 
F 
 
 
EdD 
 
 
PhD 
 
 
Totals 
 2015 0 20 5 6 5 16 20 15 21 36 
2014 0 13 11 3 4 12 19 13 18 31 
2013 0 5 2 4 4 6 9 5 10 15 
Totals 0 38 18 13 13 34 48 33 49 82 
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RDCA 
The mean score on the RDCA for all participants in Phase One was 188, with a standard 
deviation of 18 and a range of total scores from 139 to 228.  One way ANOVA’s were conducted 
to analyze the difference between the means of the total RDCA score by Phase One participant 
age, gender, degree, year in program and year of completion.  Table 5 contains the results of 
each one way ANOVA.  Only those variables that had a statistically significant difference are 
discussed in this section.  A significant statistical difference was present in RDCA/Age (p<.000), 
RDCA/Degree (p<.008) and RDCA/Year in Program (p<.048).  One way ANOVA tables are lo-
cated in Appendix K. 
 
Table 5 
ANOVA - RDCA Total Score 
 Age Gender Degree 
Year 
In 
Program 
Year 
Of 
Completion 
RDCA Total Score .000** --- .008* .048* --- 
       Note: Significant at *p<.05, **p<.001 
Age 
Participant mean scores for RDCA and age are presented in Table 6, data is presented as 
 
 mean ± standard deviation. 
Table 6 
RDCA Descriptive Statistics Total Score by Age 
Age N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
15 to 24 11 179.45 15.267 4.603 169.20 189.71 151 197 
25 to 34 172 182.84 17.263 1.316 180.24 185.44 139 227 
35 to 44 78 192.29 18.127 2.053 188.21 196.38 143 224 
45 to 54 40 194.33 16.310 2.579 189.11 199.54 150 223 
55 to 65+ 25 198.68 14.795 2.959 192.57 204.79 155 228 
Total 326 187.61 18.012 .998 185.65 189.58 139 228 
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RDCA scores were statistically significantly different between 4 of the 5 age groups in this 
study, F (4, 321) = 9.555, p < .000, η2 = .106.  As depicted in Table 6, the RDCA mean scores 
were progressively higher for older age groups, with the oldest group (55 – 65+) having the high-
est mean score of the age groups. When a statistically significantly difference was revealed 
amongst age groups, the older age groups scored higher than the younger group.  
Tukey post hoc analysis revealed that the mean difference increase in  RDCA scores be-
tween the 35 to 44 age group and the 25 to 34 age group (9.45, 95% CI [3.04, 15.97]), a differ-
ence in the 45-54 age group and the 25-34 age group (11.49, 95% CI [3.23, 19.73], and finally in 
the 55-65+ age group and the 15-24 age group  (19.23, 95% CI [2.22, 36.23]) and the 25-34 age 
group (15.84, 95% CI [5.78, 25.90].  The differences were statistically significant at the p=.001, 
p=.002, p=.018, p=.000 respectively.  There were no other statistically significant differences in 
the mean of RDCA scores between the other age groups.  The RDCA mean scores for partici-
pants in this study increased with age. 
Degree 
Participant mean scores for RDCA and degree are presented in Table 7, data is presented 
as mean ± standard deviation.   
 
Table 7 
RDCA Descriptive Statistics Total Score by Degree   
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
EdD 128 190.88 18.079 1.598 187.71 194.04 143 228 
PhD 198 185.51 17.696 1.258 183.02 187.99 139 221 
Total 326 187.61 18.012 .998 185.65 189.58 139 228 
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RDCA mean scores were statistically significantly different between the degree groups, F (1, 
324) = 7.038, p < .008, η2 = .021.  Ed.D. participants as a group, scored higher on the RDCA 
than Ph.D. group participants. 
Year in Program 
Participant mean scores for RDCA and Year in Program are presented in Table 8, data is 
presented as mean ± standard deviation.  
 
Table 8 
RDCA Descriptive Statistics Total Score by Year in Program   
Year 
In 
Program N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
1st 55 185.16 19.176 2.586 179.98 190.35 143 227 
2nd 63 186.97 17.146 2.160 182.65 191.29 139 224 
3rd 57 189.44 17.868 2.367 184.70 194.18 148 228 
4th 25 179.76 18.579 3.716 172.09 187.43 148 213 
5th 24 183.04 18.719 3.821 175.14 190.95 146 216 
6th 10 190.10 22.133 6.999 174.27 205.93 154 218 
7th 3 183.67 22.811 13.170 127.00 240.33 170 210 
8th 7 202.14 14.450 5.462 188.78 215.51 179 219 
Completers 82 190.82 16.260 1.796 187.24 194.39 150 223 
Total 326 187.61 18.012 .998 185.65 189.58 139 228 
 
RDCA mean scores were statistically significantly different between Year in Program groups, F 
(8, 317) = 1.980, p = .048, η2 = .048.  A Games-Howell post hoc was not statistically significant, 
and did not reveal where the difference was amongst the nine groups.   
RDCA Creativity Factors 
One way ANOVA’s were conducted to analyze the difference between the means of the 
RDCA factor scores by Phase One participant age, gender, degree, year in program and year of 
completion.  Only those variables that had a statistically significant difference are discussed in 
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this section.  While the total RDCA score revealed a significant statistical difference only 
amongst RDCA mean score and age (p=.000) and year in program (p=.048), analysis by RDCA 
creativity factors and groups revealed further significant statistical differences.  The RDCA is 
composed of eleven creativity factors, statistically significant differences between each group in 
this study (age, gender, degree, year in program and year of completion) were found in 9 of the 
RDCA creativity factors.   
Age groups revealed the most statistically significant differences with 7 of the 11 RDCA 
creativity factors (originality - .000; fluency - .001; flexibility - .001; tolerance of ambiguity - 
.004; divergent thinking - .001; intrinsic motivation - .000 and extrinsic motivation .001).  Gen-
der groups revealed statistically significant differences amongst 4 factors (originality - .035; tol-
erance of ambiguity - .024; convergent thinking - .000 and risk taking - .048.  Degree groups re-
vealed statistically significant differences amongst 3 factors (originality - .024; risk taking - .038 
and intrinsic motivation - .000). 
Year in program groups only revealed one statistically significant different with intrinsic 
motivation (.037).  And year of completion groups revealed 4 statistically significant differences 
amongst 4 factors (fluency - .049; divergent thinking - .034; convergent thinking - .045 and risk 
taking - .004.  Table 9 depicts the statistically significant differences, one way ANOVA tables 
are located in Appendix L. 
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Table 9 
ANOVA - RDCA Creativity Factors 
 Age Gender Degree 
Year 
In 
Program 
Year 
Of 
Completion 
Originality .000** .035* .024* --- --- 
Fluency .001* --- --- --- .049* 
Flexibility .001* --- --- --- --- 
Elaboration --- --- --- --- --- 
Tolerance of Ambiguity .004* .024* --- --- --- 
Resistance to Premature Closure --- --- --- --- --- 
Divergent Thinking .001* --- --- --- .034* 
Convergent Thinking --- .000** --- --- .045* 
Risk Taking --- .048* .038* --- .004* 
Intrinsic Motivation .000** --- .000** .037* --- 
Extrinsic Motivation .001* --- --- --- --- 
       Note: Significant at *p<.05, **p<.001 
Age 
Originality 
Participant mean scores for Originality by age are presented in Table 10, data is presented 
as mean ± standard deviation.   
Table 10 
RDCA Creativity Factor – Originality Total Scores by Age 
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
15 to 24 11 27.82 4.400 1.327 24.86 30.77 18 35 
25 to 34 172 27.99 4.488 .342 27.31 28.66 12 36 
35 to 44 78 30.12 4.561 .516 29.09 31.14 18 36 
45 to 54 40 30.35 4.498 .711 28.91 31.79 12 36 
55 to 65+ 25 30.80 3.512 .702 29.35 32.25 23 36 
Total 326 29.00 4.563 .253 28.50 29.49 12 36 
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Originality factor scores were statistically significantly different between three age groups, F (4, 
321) = 5.612, p < .000, η2 = .065.  As depicted in Table 4.8, the RDCA originality factor mean 
scores were progressively higher for older age groups, with the oldest group (55 – 65+) having 
the highest mean score of the age groups.  When a statistically significant difference was re-
vealed amongst age groups, the older age groups scored higher than the younger age group. 
Tukey post hoc analysis revealed that the mean difference increase in originality scores 
between the 35-44 age group to the 25-34 age group (2.13, 95% CI [.46, 3.79]) was statistically 
significant (p=.005).  The increase from the 45-54 age group to the 25-34 age group (2.36, 95% 
CI [.22, 4.5]) was statistically significant (p=.022).  And the increase from the 55-65+ age group 
to the 25-34 age group (2.81, 95% CI [.21, 5.42]) was statistically significant (p=.027).  There 
were no other statistically significant differences in the mean of Originality scores between the 
other age groups. 
Fluency 
Participant mean scores for Fluency by age are presented in Table 11, data is presented as 
mean ± standard deviation.   
Table 11 
RDCA Creativity Factor – Fluency Total Score by Age   
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence In-
terval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
15 to 24 11 12.27 2.370 .715 10.68 13.87 9 16 
25 to 34 172 13.20 2.369 .181 12.84 13.55 7 18 
35 to 44 78 14.22 2.500 .283 13.65 14.78 7 18 
45 to 54 40 14.30 2.115 .334 13.62 14.98 9 18 
55 to 65+ 25 14.12 2.088 .418 13.26 14.98 10 18 
Total 326 13.62 2.405 .133 13.35 13.88 7 18 
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Fluency scores were statistically significantly different between two age groups, F (4, 321) = 
4.667, p < .001, η2 = .055.  There was an increase in Fluency Scores from the 35-44 age group to 
the 25-34 age group.  Tukey post hoc analysis revealed that the mean difference increase in Flu-
ency scores between the 35-44 age group to the 25-34 age group (1.02, 95% CI [.14, 1.90]) was 
statistically significant (p=.014).  There were no other statistically significant differences in the 
mean of the Fluency scores between the other age groups. 
Flexibility 
Participant mean scores for Flexibility by age are presented in Table 12, data is presented 
as mean ± standard deviation.   
 
Table 12 
RDCA Creativity Factor – Flexibility Total Score by Age  
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
15 to 24 11 14.36 1.748 .527 13.19 15.54 11 17 
25 to 34 172 14.01 2.253 .172 13.67 14.35 7 18 
35 to 44 78 14.90 2.172 .246 14.41 15.39 9 18 
45 to 54 40 14.93 2.055 .325 14.27 15.58 10 18 
55 to 65+ 25 15.48 1.636 .327 14.80 16.16 12 18 
Total 326 14.46 2.201 .122 14.22 14.70 7 18 
 
Flexibility scores were statistically significantly different between three age groups, F (4, 321) = 
4.536, p < .001, η2 = .054.  There was an increase in Flexibility scores from the 35-44 age group 
and the 55-65+ age group to the 25-34 age group.  Tukey post hoc analysis revealed that the 
mean difference increase in Flexibility scores between the 35-44 age group to the 25-34 age 
group (.89, 95% CI [.08, 1.69]) was statistically significant (p=.023).  And the increase from the 
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55-65+ age group to the 25-34 age group (1.47, 95% CI [.20, 2.73]) was also statistically signifi-
cant (p=.014).  The oldest age group (55 – 65+) had the highest mean score.  When a statistically 
significant difference was revealed amongst age groups, the older age group scored higher than 
the younger age group.  There were no other statistically significant differences in the mean of 
the Flexibility scores. 
Tolerance of Ambiguity 
Participant mean scores for Tolerance of Ambiguity by age are presented in Table 13, 
data is presented as mean ± standard deviation.   
 
Table 13 
RDCA Creativity Factor– Tolerance of Ambiguity Total Score by Age  
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
 Bound 
15 to 24 11 14.09 2.023 .610 12.73 15.45 11 18 
25 to 34 172 13.88 2.609 .199 13.49 14.28 6 18 
35 to 44 78 14.56 2.656 .301 13.97 15.16 7 18 
45 to 54 40 15.15 2.045 .323 14.50 15.80 8 18 
55 to 65+ 25 15.52 2.293 .459 14.57 16.47 8 18 
Total 326 14.33 2.565 .142 14.05 14.61 6 18 
 
Tolerance of Ambiguity scores were statistically significantly different between three age 
groups, F (4, 321) = 3.997, p < .004, η2 = .047.  There was an increase in scores from the 45-54 
age group, the 55-65+ age group and the 25-34 age group.  As depicted in Table 13, the RDCA 
tolerance of ambiguity factor mean scores were progressively higher for older age groups, with 
the exception of the 25 to 34 age group mean score being lower than the 15-24 age group.  How-
ever, the oldest group (55 – 65+) again had the highest mean score of the age groups.  When a 
statistically significant difference was revealed amongst age groups, the older age groups scored 
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higher than the younger age groups.  Tukey post hoc analysis revealed that the mean difference 
increase in scores between the 45-54 age group to the 25-34 age group (1.27, 95% CI [.05, 2.48]) 
was statistically significant (p=.036), as well as the increase from the 55-65+ age group to the 
25-34 age group (1.64, 95% CI [.16, 3.12]) was statistically significant (p=.022).  There were no 
other statistically significant differences in the mean scores. 
Divergent Thinking 
Participant mean scores for Divergent Thinking by age are presented in Table 14, data is 
presented as mean ± standard deviation.  
Table 14 
RDCA Creativity Factor – Divergent Thinking Total Score by Age 
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
15 to 24 11 13.18 2.228 .672 11.69 14.68 9 17 
25 to 34 172 14.05 2.166 .165 13.73 14.38 8 18 
35 to 44 78 14.85 2.492 .282 14.28 15.41 8 18 
45 to 54 40 15.10 1.932 .306 14.48 15.72 11 18 
55 to 65+ 25 15.20 1.528 .306 14.57 15.83 12 18 
Total 326 14.43 2.233 .124 14.19 14.67 8 18 
 
Divergent Thinking scores were statistically significantly different between three age groups, F 
(4, 321) = 4.608, p < .001, η2 = .054.  There was an increase in Divergent Thinking scores from 
the 45-54 age group, and the 55-65+ age group with the 25-34 age group.  Again, the oldest age 
group had the highest mean score of all of the other age groups.  When a statistically significant 
difference was revealed amongst age groups, the older age groups scored higher than the 
younger age group.  Games-Howell post hoc analysis revealed that the mean difference increase 
in Divergent Thinking scores between the 45-54 age group to the 25-34 age group (1.05, 95% CI 
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[.07, 2.02]) was statistically significant (p=.029), as well as the increase from the 55-65+ age 
group to the 25-34 age group (1.64, 95% CI [.16, 2.14]) was statistically significant (p=.016).  
There were no other statistically significant differences in the mean of the Divergent Thinking 
scores. 
Intrinsic Motivation 
Participant mean scores for Intrinsic Motivation by age are presented in Table 15, data is 
presented as mean ± standard deviation.   
Table 15 
RDCA Creativity Factor – Intrinsic Motivation Total Score by Age 
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
15 to 24 11 21.09 1.700 .513 19.95 22.23 18 24 
25 to 34 172 20.37 2.150 .164 20.05 20.70 14 24 
35 to 44 78 21.27 2.011 .228 20.82 21.72 15 24 
45 to 54 40 21.93 1.859 .294 21.33 22.52 18 24 
55 to 65+ 25 22.44 1.895 .379 21.66 23.22 18 24 
Total 326 20.96 2.156 .119 20.73 21.20 14 24 
 
Intrinsic Motivation scores were statistically significantly different between three age groups, F 
(4, 321) = 9.448, p < .000, η2 = .105.  There was an increase in Intrinsic Motivation scores from 
the 35-44 age group to the 45-54 age group and the 55-65+ age group to the 25-34 age group.  
The oldest age group (55 – 65+) had the highest mean score of the age groups.  Mean scores in-
creased, with the exception of the mean scores of the 15-24 age group and the 25-34 age group 
progressively for older age groups.  Tukey post hoc analysis revealed that the mean difference 
increase in Extrinsic Motivation scores between the 35-44 age group (.07, 95% CI [.13, 1.67]) 
was statistically significant (p=.029), as well as the increase from the 45-54 age group (1.56, 
95% CI [.56, 2.54]) was statistically significant (p=.000), as well as the increase from the 55-65+ 
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age group  to the 25-34 age group  (2.07, 95% CI [.86, 3.27])  was statistically significant 
(p=.000).  There were no other statistically significant differences in the means of the Intrinsic 
Motivation scores. 
Extrinsic Motivation 
Participant mean scores for Extrinsic Motivation by age are presented in Table 16, data is 
presented as mean ± standard deviation.  
 
Table 16 
RDCA Creativity Factor – Extrinsic Motivation Total Score by Age 
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
15 to 24 11 8.00 4.382 1.321 5.06 10.94 3 18 
25 to 34 172 8.41 3.401 .259 7.90 8.92 3 18 
35 to 44 78 9.65 3.751 .425 8.81 10.50 3 18 
45 to 54 40 9.68 4.209 .665 8.33 11.02 3 18 
55 to 65+ 25 11.32 4.347 .869 9.53 13.11 3 18 
Total 326 9.07 3.783 .210 8.66 9.49 3 18 
 
Extrinsic Motivation scores were statistically significantly different between two age groups, F 
(4, 321) = 4.647, p < .001, η2 = .055.  There was an increase in Extrinsic Motivation scores from 
the 55-65+ age group, to the 25-34 age group.  The oldest age group (55-65+) had the highest 
mean score.  Games Howell post hoc analysis revealed that the mean difference increase in Ex-
trinsic Motivation scores between the 55-65+ age group and the 25-34 age group (2.91, 95% CI 
[.73, 5.08]) was statistically significant (p=.003).  
In all of the RDCA creativity factors where there was statistically significant difference 
in the mean scores between age groups, the oldest age group (55-65+) always had the highest 
mean score.  For the RDCA creativity factors of flexibility, tolerance of ambiguity and intrinsic 
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motivation, the youngest group (15-24) had a higher mean score than the next oldest group.  
However, the differences amongst these two age groups were not statistically significant. 
Gender 
There were four factors that were statistically significantly different between the two gen-
der groups, Originality (p=.005); Tolerance of Ambiguity (p=.024); Convergent Thinking 
(p=.000) and Risk Taking (.048), results are presented in that order.  Participant mean scores for 
Originality by gender are presented in Table 17, data is presented as mean ± standard deviation. 
 
Table 17 
RDCA Creativity Factor - Originality Total Score by Gender  
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
Male 126 29.67 4.301 .383 28.91 30.42 12 36 
Female 200 28.58 4.682 .331 27.92 29.23 12 36 
Total 326 29.00 4.563 .253 28.50 29.49 12 36 
 
 
Originality scores were statistically significantly different between the two gender groups, F (1, 
324) = 4.472, p < .035, η2 = .014.  There was an increase in Originality scores from the male to 
female group, with the male group having the highest mean score.   
Participant mean scores for Tolerance of Ambiguity by gender are presented in Table 18, 
data is presented as mean ± standard deviation.   
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Table 18 
RDCA Creativity Factor – Tolerance of Ambiguity Total Score by Gender 
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
Male 126 14.74 2.511 .224 14.30 15.18 7 18 
Female 200 14.08 2.572 .182 13.72 14.44 6 18 
Total 326 14.33 2.565 .142 14.05 14.61 6 18 
 
Tolerance of Ambiguity scores were statistically significantly different, F (1, 324) = 5.153, p < 
.024, η2 = .016.  There was an increase in Tolerance of Ambiguity scores from the male group to 
the female group, with the male group having the highest mean score.  
Participant mean scores for Convergent Thinking by gender are presented in Table 19, 
data is presented as mean ± standard deviation.   
Table 19 
RDCA Creativity Factor – Convergent Thinking Total Score by Gender   
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
Male 126 14.94 2.210 .197 14.55 15.33 8 18 
Female 200 13.91 2.454 .174 13.57 14.25 4 18 
Total 326 14.31 2.413 .134 14.05 14.57 4 18 
 
Convergent Thinking scores were statistically significantly different, F (1, 324) = 14.815, p < 
.000, η2 = .044.  There was an increase in Convergent Thinking scores from the male group to 
the female group, with the male group having the highest mean score. 
 Participant mean scores for Risk Taking by gender are presented in Table 20, data is pre-
sented as mean ± standard deviation.   
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Table 20 
RDCA Creativity Factor – Risk Taking Total Score by Gender  
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
Male 126 18.35 1.860 .166 18.02 18.68 13 24 
Female 200 18.75 1.683 .119 18.51 18.98 13 23 
Total 326 18.59 1.762 .098 18.40 18.78 13 24 
 
Risk Taking scores were statistically significantly different, F (1, 324) = 3.937, p < .048, η2 = 
.012.  There was an increase in Risk Taking scores from the female group to the male group, 
with the female group having the highest mean score.  
Degree 
There were three factors that were statistically significantly different between the two de-
gree groups, Originality (p=.024), Risk Taking (p=.038), and Intrinsic Motivation, (p=.000), re-
sults are presented in that order.  Participant Originality mean scores by degree are presented in 
Table 21, data is presented as mean ± standard deviation. 
Table 21 
RDCA Creativity Factor - Originality Total Score by Degree  
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
EdD 128 29.70 4.443 .393 28.93 30.48 12 36 
PhD 198 28.54 4.593 .326 27.90 29.18 12 36 
Total 326 29.00 4.563 .253 28.50 29.49 12 36 
 
Originality scores were statistically significantly different between the two degree groups, F (1, 
324) = 5.112, p < .024, η2 = .016.  There was an increase in Originality scores between the Ed.D. 
group to the Ph.D. group, with the Ed.D. group having the highest mean score. 
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Risk Taking 
Participant Risk Taking mean scores by degree are presented in Table 22, data is pre-
sented as mean ± standard deviation. 
 
Table 22 
RDCA Creativity Factor – Risk Taking Total Score by Degree 
 n Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
EdD 128 18.84 1.695 .150 18.55 19.14 15 24 
PhD 198 18.43 1.789 .127 18.18 18.68 13 23 
Total 326 18.59 1.762 .098 18.40 18.78 13 24 
 
Risk Taking scores were also statistically significantly different, F (1, 324) = 4.347, p < .038, η2 
= .013.  There was an increase in Risk Taking scores from the Ed.D. group, to the Ph.D. group, 
with the Ed.D. group having the highest mean score.  
Intrinsic Motivation 
Participant Intrinsic Motivation mean scores by degree are presented in Table 23, data is 
presented as mean ± standard deviation. 
 
Table 23 
RDCA Creativity Factor – Intrinsic Motivation Total Score by Degree   
 n Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
EdD 128 21.52 1.857 .164 21.20 21.85 17 24 
PhD 198 20.60 2.259 .161 20.28 20.91 14 24 
Total 326 20.96 2.156 .119 20.73 21.20 14 24 
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Intrinsic Motivation scores were also statistically significantly different, F (1, 324) = 15.009, p < 
.000, η2 = .044.  There was an increase in Intrinsic Motivation scores from the Ed.D. group, to 
the Ph.D. group, with the Ed.D. group having the highest mean score. 
Year in Program 
Intrinsic Motivation was the only factor where results were statistically significantly dif-
ferent.  Intrinsic Motivation mean scores for each Year of Completion group are presented in Ta-
ble 24.  Data is presented as mean ± standard deviation.    
Table 24 
RDCA Creativity Factor – Intrinsic Motivation Total Score by Year in Program   
Year 
In 
Program N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
1st 55 20.71 2.061 .278 20.15 21.27 16 24 
2nd 63 21.33 2.064 .260 20.81 21.85 16 24 
3rd 57 21.32 2.063 .273 20.77 21.86 17 24 
4th 25 19.76 2.773 .555 18.62 20.90 15 24 
5th 24 20.25 2.005 .409 19.40 21.10 15 23 
6th 10 20.70 2.163 .684 19.15 22.25 18 24 
7th 3 20.67 1.528 .882 16.87 24.46 19 22 
8th 7 21.71 1.496 .565 20.33 23.10 20 24 
Completers 82 21.15 2.126 .235 20.68 21.61 14 24 
Total 326 20.96 2.156 .119 20.73 21.20 14 24 
 
Intrinsic Motivation results were statistically significantly different, F (1, 324) = 2.080, p < .037, 
η2 = .050.  Tukey post hoc analysis revealed that the mean difference increase in Intrinsic Moti-
vation scores between the Second Year group and the Fourth Year group (1.57, 95% CI [.00, 
3.14]) were statistically significant (p=.049).  There were no other statistically significant differ-
ences in the means of the Intrinsic Motivation scores. 
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Year of Completion 
There were four factors that were statistically significantly different between the Year of 
Completion group and RDCA factors of fluency; divergent thinking; convergent thinking and 
risk taking.  Results are presented in that order, and data is presented as mean ± standard devia-
tion.  
Fluency 
Fluency mean scores for each Year of Completion group are presented in Table 25.  Data 
is presented as mean ± standard deviation. 
Table 25 
RDCA Creativity Factor – Fluency Total Score by Year of Completion   
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
2015 36 14.56 2.273 .379 13.79 15.32 9 18 
2014 31 14.00 2.422 .435 13.11 14.89 9 18 
2013 15 13.67 1.877 .485 12.63 14.71 10 17 
 Progressing 244 13.43 2.424 .155 13.12 13.73 7 18 
Total 326 13.62 2.405 .133 13.35 13.88 7 18 
 
Fluency scores were statistically significantly different amongst the four groups, F (3, 322) = 
2.644, p < .049, η2 = .024.  Tukey post hoc analysis revealed that the increase in Fluency scores 
from the 2015 group to the Currently Progressing group (1.13, 95% CI [.03, 2.23]) was statisti-
cally significant (p=.042).  There were no other statistically significant differences in the means 
of the Fluency scores. 
Divergent Thinking 
Divergent Thinking scores for each Year of Completion group are presented in Table 26, 
data is presented as mean ± standard deviation. 
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Table 26 
RDCA Creativity Factor - Divergent Thinking Total Score by Year of Completion 
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
2015 36 15.31 2.095 .349 14.60 16.01 10 18 
2014 31 14.58 1.840 .330 13.91 15.26 11 18 
2013 15 15.07 1.668 .431 14.14 15.99 12 18 
Progressing 244 14.24 2.298 .147 13.95 14.53 8 18 
Total 326 14.43 2.233 .124 14.19 14.67 8 18 
Divergent Thinking scores were statistically significantly different amongst the four groups, F 
(3, 322) = 2.928, p < .034, η2 = .027.  Tukey post hoc analysis revealed that the increase in Di-
vergent Thinking scores from the 2015 group to the Currently Progressing group (1.07, 95% CI 
[.04, 2.08]) was statistically significant (p=.037).  There were no other statistically significant 
differences in the means of the Divergent Thinking scores.   
Convergent Thinking  
Convergent Thinking mean scores for each Year of Completion group are presented in 
Table 27, data is presented as mean ± standard deviation. 
Tables 27 
RDCA Creativity Factor – Convergent Thinking Total Score by Year of Completion   
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
2015 36 13.69 2.340 .390 12.90 14.49 8 17 
2014 31 14.71 2.053 .369 13.96 15.46 9 18 
2013 15 15.67 1.915 .494 14.61 16.73 11 18 
Progressing 244 14.27 2.464 .158 13.96 14.58 4 18 
Total 326 14.31 2.413 .134 14.05 14.57 4 18 
 
72 
 
Convergent Thinking scores were statistically significantly different amongst the four groups, F 
(3, 322) = 2.715, p < .045, η2 = .025.  Tukey post hoc analysis revealed that the increase in Con-
vergent Thinking scores from the 2013 group to the 2015 group (1.98, 95% CI [.07, 3.87]) was 
statistically significant (p=.038).  There were no other statistically significant differences in the 
means of the Convergent Thinking scores.   
Risk Taking  
Risk Taking mean scores for each Year of Completion group are presented in Table 28, 
data is presented as mean ± standard deviation. 
Table 28 
RDCA Creativity Factor – Risk Taking Total Score by Year of Completion  
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
2015 36 19.47 2.063 .344 18.77 20.17 13 23 
2014 31 18.13 1.565 .281 17.55 18.70 15 22 
2013 15 19.13 1.727 .446 18.18 20.09 17 22 
Currently 
Progressing 
244 18.49 1.701 .109 18.27 18.70 13 24 
Total 326 18.59 1.762 .098 18.40 18.78 13 24 
 
Risk Taking scores were statistically significantly different amongst the four groups, F (3, 322) = 
4.615, p < .004, η2 = .041.  Tukey post hoc analysis revealed that the increase in Risk Taking 
scores from the 2015 group to the 2014 group (1.34, 95% CI [.025, 2.44]) was statistically signif-
icant (p=.009), and from the 2015 group to the Currently Progressing group (.98, 95% CI [.19, 
1.78]) was statistically significant (p=.038).  There were no other statistically significant differ-
ences in the means of the Risk Taking scores.  These findings are mixed, and it’s difficult to de-
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termine a pattern amongst these scores.  The most that can be presented is the statistically signifi-
cant differences between the 2015 and 2014 groups, and the difference between the 2015 group 
and the currently progressing group. 
MSTAT-1 
The mean score on the MSTAT-1 for all participants in Phase One was 94.13, with a 
standard deviation of 8.04 and a range of total scores from 71 to 132.  One way ANOVA’s were 
conducted to analyze the difference between the means of the total MSTAT-1 score by Phase 
One participant age, gender, degree, year in program and year of completion.  There were no sta-
tistically significant differences in the one way ANOVA’s of the MSTAT-1 and the variables of 
age, gender, degree, year in program and year of completion.  Descriptive statistics tables for 
each variable are located in Appendix M. 
RTA 
The mean score on the RTA for all participants in Phase One was 17.56, with a standard 
deviation of 3.25, and a range of total scores from 9 to 25.  One way ANOVA’s were conducted 
to analyze the difference between the means of the total RTA score by Phase One participant 
age, gender, degree, year in program and year of completion.  Table 29 contains the results of 
each one way ANOVA.  Only those variables that had a statistically significant difference are 
discussed in this section.  A significant statistical difference was present in RTA/Age (p<.029), 
RTA/Year in Program (p<.035) and RTA/Year of Completion (p<.011). One way ANOVA ta-
bles are located in Appendix N. 
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Table 29 
ANOVA RTA Total Score 
 Age Gender Degree 
Year 
In 
Program 
Year 
Of 
Completion 
RTA Total Score .029* --- --- .035* .011* 
      Note: Significant at *p<.05 
 
Age 
Participant mean scores for the RTA and age are shown in Table 30, data is presented as 
mean ± standard deviation. 
 
Table 30 
RTA Total Score by Age  
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
15 to 24 11 17.55 3.110 .938 15.46 19.63 14 25 
25 to 34 172 17.08 3.327 .254 16.58 17.58 9 25 
35 to 44 78 18.28 3.349 .379 17.53 19.04 12 25 
45 to 54 40 17.70 2.544 .402 16.89 18.51 11 25 
55 to 65+ 25 18.44 3.150 .630 17.14 19.74 12 24 
Total 326 17.56 3.255 .180 17.21 17.92 9 25 
 
 
RTA mean scores were statistically significantly different between age groups, F (4, 321) = 
2.405, p < .050, η2 = .029.  A Tukey post hoc analysis was performed, but did not reveal a differ-
ence among the mean scores of the age groups.  
Year in Program 
75 
 
Participant mean scores for the RTA and Year in Program are shown in Table 31, data is 
presented as mean ± standard deviation.  
 
Table 31 
RTA Total Score by Year in Program   
Year 
In 
Program N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
1st 55 16.95 3.106 .419 16.11 17.79 11 24 
2nd 63 17.44 3.454 .435 16.57 18.31 9 25 
3rd 57 17.72 2.999 .397 16.92 18.51 11 25 
4th 25 16.64 3.303 .661 15.28 18.00 13 25 
5th 24 16.54 2.934 .599 15.30 17.78 9 22 
6th 10 18.00 3.197 1.011 15.71 20.29 14 25 
7th 3 21.33 3.055 1.764 13.74 28.92 18 24 
8th 7 17.00 1.633 .617 15.49 18.51 15 20 
Completers 82 18.40 3.370 .372 17.66 19.14 11 25 
Total 326 17.56 3.255 .180 17.21 17.92 9 25 
 
 
RTA Year in Program mean scores were statistically significantly different, F (8, 317) = 2.110, p 
= .035, η2 = .051.  Tukey post hoc analysis did not reveal the difference amongst the mean scores 
of the year in program groups. 
Year of Completion 
Participant mean scores for the RTA and Year of Completion four are shown in Table 32, 
data is presented as mean ± standard deviation. 
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Table 32 
RTA Total Score by Year of Completion 
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
2015 36 17.64 3.833 .639 16.34 18.94 11 25 
2014 31 19.13 2.717 .488 18.13 20.13 12 25 
2013 15 18.73 3.218 .831 16.95 20.52 13 23 
Progressing 244 17.28 3.174 .203 16.88 17.68 9 25 
Total 326 17.56 3.255 .180 17.21 17.92 9 25 
 
RTA Year of Completion mean scores were statistically significantly different, F (3, 322) = 3.739, 
p = .011, η2 = .034.  Tukey post hoc analysis revealed that the increase in RTA year of comple-
tion mean scores from the 2014 group to the Currently Progressing group (1.85, 95% CI [.026, 
3.43]) was statistically significant (p=.015).  There were no other statistically significant differ-
ences in the means of the year of completion scores. 
Phase Two Participants 
 
Demographic Composition 
A total of 126 participants volunteered from the total study participants to participate in 
Phase Two research efforts.  Based on apriori stratification schema (participant year in doctoral 
program or completion), 60 participants were selected to participate in phase two research ef-
forts.  Table 33 presents the demographic composition of those participants who are currently 
progressing through their doctoral programs.   
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Table 33 
Demographic Composition of Phase Two Participants  
Year 
In 
Program 
Age Gender Degree  
15-24 25-34 35-44 45-54 55-65+ 
 
 
M 
 
 
F 
 
 
EdD 
 
 
PhD 
 
 
Totals 
 1st 0 0 9 2 3 4 10 5 9 14 
2nd 1 0 6 0 1 4 4 3 5 8 
3rd 1 0 7 1 5 7 7 7 7 14 
4th 0 0 4 1 0 3 2 1 4 5 
5th 0 0 2 0 1 0 3 1 2 3 
6th 0 0 0 0 0 0 0 0 0 0 
7th 0 0 0 0 0 0 0 0 0 0 
8th 0 0 0 0 0 0 0 0 0 0 
Completers 0 0 3 5 8 5 11 11 5 16 
Totals 2 0 31 9 18 23 37 28 32 60 
 
Table 34 presents the demographic composition of those participants who have completed their 
doctoral programs. 
 
Table 34 
Demographic Composition of Phase Two Participant Completers 
Year 
of 
Completion 
Age Gender Degree  
15-24 25-34 35-44 45-54 55-65+ 
 
 
M 
 
 
F 
 
 
EdD 
 
 
PhD 
 
 
Totals 
 2015 0 0 1 1 1 1 2 1 2 3 
2014 0 0 0 4 4 3 5 6 2 8 
2013 0 0 2 0 3 1 4 4 1 5 
Totals 0 0 3 5 8 5 11 11 5 16 
 
TTCT Figural Form B 
Phase two participants were individually administered the TTCT Figural.  This research 
utilized TTCT Figural standard scores.  Standard scores are reported as a mean of 100 and a 
standard deviation of 20.  Scores ranging from 90-110 indicate average creativity.  The mean 
standard scores on the TTCT Verbal for phase two participants are depicted in Table 35. 
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Table 35 
Means and Standard Deviations for the TTCT-Figural 
 
________________________________________________________________________ 
Source     N    M    SD 
________________________________________________________________________ 
 
Fluency     60   97.32    23.66 
Originality     60   95.77   20.41 
Abstractness of Titles   60            119.22   12.95 
Elaboration     60            110.40   13.29 
Resistance to Premature Closure  60            110.25   18.93 
 
The TTCT Figural is composed of three tasks, a picture construction activity, a picture 
completion activity and a circle activity.  Participants are given 10 minutes to complete each ac-
tivity.  All participant test booklets were sent to Scholastic Testing Service, Inc. (STS) for scor-
ing.  The TTCT Figural taps into five norm referenced creative abilities, fluency; originality; ab-
stractness of titles; elaboration and resistance to premature closure.  The fluency score is based 
upon the total number of relevant responses.  Originality is based upon statistical infrequency 
and unusualness of responses.  Abstractness of titles relates to participant ability to synthesize 
and organize their processes of thinking.  Elaboration is the minimum primary responses to a 
stimulus figure, and the imagination and exposition of detail.  Resistance to premature closure is 
defined as an individual’s ability to keep open and delay closure long enough to enable them to 
take the mental leap that allows for original ideas.   
In addition, there are 13 criterion referenced measures, emotional expressiveness; story-
telling articulateness; movement or action; expressiveness of titles; synthesis of incomplete fig-
ures; synthesis of circles; unusual visualization; internal visualization; extending or breaking 
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boundaries; humor; richness of imagery; colorfulness of imagery and fantasy.  These 13 criterion 
referenced measures are then added to the five norm referenced creative abilities to provide an 
overall creativity index.  
One way ANOVA’s were conducted to analyze the difference between the means of the 
total mean score of the TTCT Figural Creativity Index Score by Phase Two participant age, gen-
der, degree, year in program and year of completion.  Table 36 contains the results of each one 
way ANOVA.  A Significant statistical difference existed only between the TTCT Figural and 
Age.  There was no significant statistical difference in the variables of Gender, Degree, Year in 
Program and Year of Completion.  One way ANOVA tables are located in Appendix O. 
 
       Table 36 
TTCT-Figural Creative Abilities 
 Age Gender Degree 
Year 
In 
Program 
Year 
Of 
Completion 
TTCT-Figural Creativity Index .018* --- --- --- --- 
      Note: Significant at *p<.05 
 
Age 
Participant mean scores for the TTCT-Figural and Age are shown in Table 37, data is 
presented as mean ± standard deviation. 
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Table 37 
TTCT-Figural Creativity Index Total Score  
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
15-24 2 111.50 7.778 5.500 41.62 181.38 106 117 
35-44 31 119.94 14.670 2.635 114.55 125.32 85 143 
45-54 9 114.44 14.850 4.950 103.03 125.86 96 133 
55-65+ 18 130.78 13.973 3.293 123.83 137.73 103 158 
Total 60 122.08 15.323 1.978 118.13 126.04 85 158 
 
TTCT-Figural mean scores for Age Groups increased from the 55-65+ (M=130.78, SD=13.97), 
to the 35-44 (M=119.94, SD=14.67), to the 45-54 (M=114.44, SD=14.85), and the 15-24 
(M=111.50, SD=7.78).  TTCT Figural mean scores were statistically significantly different be-
tween age groups, F (3, 56) = 3.625, p < .018, η2 = .163.  Tukey post hoc analysis revealed that 
the increase in TTCT-Figural  mean scores differed between the 55 to 65+ age group and the 45 
to 54 age group (16.33, 95% CI [.078, 31.89]) was statistically significant (p=.036).  There were 
no other statistically significant differences in the means of the year of completion scores. 
TTCT-Figural Creative Abilities 
The TTCT-Figural Creativity Index score revealed a significant statistical difference 
amongst age groups (p=.018), see Table 38.  Analysis by TTCT-Figural Creative Abilities and 
group revealed further significant statistical differences between fluency and age (p=.011); flu-
ency and gender (p=.030); originality and age (p=.020); resistance to premature closure and age 
(p=.005) and resistance to premature closure and degree (p=.045).  A description of each statisti-
cally significant one way ANOVA is provided below.  One way ANOVA tables are located in 
Appendix P. 
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Table 38 
ANOVA - TTCT-Figural Creative Abilities Total Scores 
 Age Gender Degree 
Year 
In 
Program 
Year 
Of 
Completion 
Fluency .011* .030* --- --- --- 
Originality .020* --- --- --- --- 
Abstractness of Titles --- --- --- --- --- 
Elaboration --- --- --- --- --- 
Resistance to Premature Closure .005* --- .045* --- --- 
      Note: Significant at *p<.05 
Age 
There were three statistically significant pairings between participant mean scores of Flu-
ency, Originality and Resistance to Premature Closure, results are presented in that order.  
Fluency 
 Participant mean scores for the Fluency and Age are shown in Table 39, data is presented 
as mean ± standard deviation.  
Table 39 
TTCT-Figural Standard Score – Fluency Total Score by Age  
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
15-24 2 93.50 30.406 21.500 -179.68 366.68 72 115 
35-44 31 93.45 21.262 3.819 85.65 101.25 50 128 
45-54 9 83.22 23.134 7.711 65.44 101.00 53 116 
55-65+ 18 111.44 22.235 5.241 100.39 122.50 72 160 
Total 60 97.32 23.666 3.055 91.20 103.43 50 160 
 
Fluency mean scores were statistically significantly different between age groups, F (3, 56) = 
4.034, p < .011, η2 = .178.  Games-Howell post hoc analysis revealed a significantly statistically 
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difference between two pairings, between the 45-54 age group and the 55-65+ age group, and be-
tween the 55-65+ age group and the 35-44 age group.  Tukey post hoc analysis revealed an in-
crease in Fluency scores from the 55-65+ age group to two other age groups, the 45-54 age group 
(28.22, 95% CI [1.46, 54.99]) was statistically significant (p=.037), and the 35-44 age group 
(17.99, 95% CI [.49, 35.50]) was statistically significant (p=.042).  There were no other statisti-
cally significant differences in the means of the Fluency scores.   
Originality  
Participant mean scores for Originality are shown in Table 40, data is presented as mean 
± standard deviation. 
Table 40 
TTCT-Figural Standard Score - Originality Total Score by Age  
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
15-24 2 86.50 10.607 7.500 -8.80 181.80 79 94 
35-44 31 93.42 20.083 3.607 86.05 100.79 45 124 
45-54 9 83.56 17.074 5.691 70.43 96.68 59 114 
55-65+ 18 106.94 18.938 4.464 97.53 116.36 59 138 
Total 60 95.77 20.409 2.635 90.49 101.04 45 138 
 
Originality mean scores were statistically significantly different between age groups, F (3, 56) = 
3.557, p < .020, η2 = .160.  Games-Howell post hoc analysis revealed an increase in Originality 
scores from the 55-65+ age group to the 45-54 age group (23.39, 95% CI [2.91, 43.86]) was sta-
tistically significant (p=.022).  There were no other statistically significant differences in the 
means scores of the Originality scores. 
Resistance to Premature Closure 
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Participant mean scores for Resistance to Premature Closure are shown in Table 41, data 
is presented as mean ± standard deviation.   
Table 41 
TTCT-Figural Standard Score – RPC Total Score by Age  
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
15-24 2 110.00 7.071 5.000 46.47 173.53 105 115 
35-44 31 104.19 15.683 2.817 98.44 109.95 67 127 
45-54 9 105.56 24.182 8.061 86.97 124.14 71 141 
55-65+ 18 123.06 16.710 3.939 114.75 131.37 92 147 
Total 60 110.25 18.930 2.444 105.36 115.14 67 147 
 
Resistance to Premature Closure mean scores were statistically significantly different between 
age groups, F (3, 56) = 4.748, p < .005, η2 = .203.  Games-Howell post hoc analysis revealed an 
increase in Originality scores from the 55-65+ age group to the 35-44 age group and (23.39, 95% 
CI [2.91, 43.86]) was statistically significant (p=.002).  There were no other statistically signifi-
cant differences in the means scores of the Resistance to Premature Closure scores. 
Gender 
There were one statistically significant pairings with participant mean scores of Fluency.  
Participant mean scores for Fluency are shown in Table 42, data is presented as mean ± standard 
deviation. 
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Table 42 
TTCT-Figural Standard Score – Fluency Total Score by Gender   
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
Male 23 88.96 22.785 4.751 79.10 98.81 50 124 
Female 37 102.51 22.984 3.779 94.85 110.18 59 160 
Total 60 97.32 23.666 3.055 91.20 103.43 50 160 
 
Fluency mean scores were statistically significantly different, F (1, 58) = 4.967, p < .030, η2 = 
.079.  There was an increase in Fluency scores from the female group (M=102.51, SD=22.98), to 
the male group (M=88.96, SD=22.78). 
Degree 
There were one statistically significant pairings with participant mean scores of Re-
sistance to Premature Closure.  Participant mean scores for Resistance to Premature Closure are 
shown in Table 43, data is presented as mean ± standard deviation.  
 
 
Table 43 
TTCT-Figural Standard Score – RPC Total Score by Degree   
 N Mean 
Std. 
Deviation 
Std. 
Error 
95% Confidence Inter-
val for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
EdD 28 115.46 19.148 3.619 108.04 122.89 67 147 
PhD 32 105.69 17.794 3.145 99.27 112.10 71 141 
Total 60 110.25 18.930 2.444 105.36 115.14 67 147 
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Resistance to Premature Closure mean scores of these two groups was statistically significantly 
different, F (1, 58) = 4.200, p < .045, η2 = .068.  There was an increase in Resistance to Prema-
ture Closure scores from the Ed.D. group (M=115.46, SD=19.15), to the Ph.D. group 
(M=105.69, SD=17.79). 
Personal Interviews 
The purpose of the interview process was to engage in dialogue with study participants to 
gain insight into their subjective opinions regarding possession of creativity, tolerance for ambi-
guity and risk taking.  A personal one to one interview process allowed for an intimate exchange 
where participants were provided the opportunity to provide in-depth reflections regarding their 
experiences and perspectives with the researcher.  All interviews were transcribed by the re-
searcher, and NVivo was utilized in the coding and analysis stage.   
The researcher performed a first cycle coding process by employing initial coding tech-
niques.  By doing so, the researcher followed the guidance of Saldana (2013), who stated, “Initial 
coding is not a specific formulaic method.  It is a first cycle, open-ended approach to coding 
data” (p. 100).  Initial coding was chosen because of its unique suitability to coding interview 
transcriptions (Charmaz, 2006).  During the conduct of the initial coding process, the researcher 
developed over 20 codes.  Upon completion of the first round coding, the researcher created a 
word cloud to help in the formulation of the major themes, see Figure 9.   
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Figure 9   – Word Query of the 100 Most Common Words Spoken During Interviews 
Second cycle coding was done to help identify emergent themes from the interview pro-
cess.  Saldana (2006) suggests that second cycle coding methods are, “…advanced ways of reor-
ganizing and reanalyzing data coded through first cycle methods” (p. 207).  By performing sec-
ond cycle coding, the researcher was able to “…develop a sense of categorical, thematic, concep-
tual and/or theoretical organization” (Saldana, p. 207).  Pattern coding was employed to help 
identify the emergent themes from the initial coding process, and was chosen because of its 
unique ability to “…pull together a lot of material into a more meaningful and parsimonious unit 
of analysis” (p. 210).  Figure 10 depicts the four major themes that emerged as a result of the pat-
tern coding process namely, creative problem solving, creativity awareness, processing ambigu-
ity and risk taking demonstration.  
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Figure 10 – Four Major Themes Derived from the Interview Process 
 
Creative Problem Solving 
The creative problem solving theme provides an overview of how phase two participants 
utilize their creativity to help them solve problems.  Participants shared that they used creative 
problem solving methods in their role as students, 
I am a researcher and my field is material science and biomedical engineering.  One thing 
I learned really quickly is that you can have the best ideas and research the literature and 
try and come up with the best idea, but it’s not going to work, especially when you are 
dealing with humans and animals.  Things happen, it requires a lot of thinking on your 
feet and coming up with better solutions.  And being able to take different observations 
and say ok if I’m noticing that this is happening, then why can’t we approach it this way? 
(P8) 
I always like to think of design solutions that would improve everyday life.  That would 
make life flow better, easier for someone and I enjoy thinking that way. (P54) 
I am creative not necessarily in an artistic sense, but in my ability to go approach a prob-
lem and tackle it from the direction that’s not necessarily an expected direction.  I can re-
ally achieve my goals when confronted with a problem that seems insurmountable and 
just approach it from doing that. (P60) 
• Generation of original relevant 
ideas that facilitate solutions
Creative Problem 
Solving
• Subjective opinion regarding the 
presence or absence of creativity
Creativity 
Awareness
• Personal management of 
vague/unclear tasks  
Processing
Ambiguity 
• Taking actions without prior 
knowledge of the outcome
Risk Taking
Demonstration
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Being a mechanical engineering student, a lot of the things that I have to do research on 
they don’t usually have sensors, apparatus that can actually do what I want to research.  A 
lot of the time, I not only have to develop the research questions, but I have to develop 
the means by which I interrogate the research question.  A lot of times that means devel-
oping novel sensors, or robots or methods by which I can do experimentation with the 
question I have. (P59) 
I am a math/science person, so I can creatively solve problems. (P20) 
Some participants utilized their creative problem solving skills in their role as a working profes-
sionals, 
Not just outside the box thinking, but around and behind the box thinking.  And that is 
actually the thing that ties together being a researcher, being a detective.  Someone hands 
you a box.  You don’t know what’s inside that box.  And the question is, what’s inside 
the box?  And you can shape it, you can flip it, you can spin it and you can pry it, you can 
do whatever you need to do to try and figure out what’s inside the box.  The only reason 
anybody handed it to you, is because someone before you couldn’t figure it out.  Right?  
So you have to be able to have new ideas to be able to solve problems. (P59)  
I just started a new job, as the public health director for my county.  I walked into a bit of 
a mess in the department.  Financially, staff wise, and programs and community engage-
ment, it’s all a disaster.  I think being able to come up with a bunch of different solutions 
to a problem and get feedback and work through  which one will work best in what situa-
tion.  The county I live in is really small county population wise, but a really big county 
geographically, and we have several different pockets of communities that are very dif-
ferent personality wise.  An approach to one community for education around hyperten-
sion screening will look very different than another community for hypertension screen-
ing. (P8) 
In work task assignments if there are multiple people I can come up with ideas and we 
can debate which ones are good and which are not.  And having that ability to communi-
cate with people to work through ideas helps me to come to which idea is best and focus 
on that one and fill out all the details on that one and examine it as much as you can. (P1) 
I think it helps problem solving in my work place.  I am a teacher so for flexibility pur-
poses, it’s very helpful.  I am usually quickly able to come up with an alternative method 
or material in order to meet my objective. (P37) 
Another participant shared how they used their creative problem solving skills in their personal 
life,  
Recently, we just adopted a puppy.  With a new puppy, they like to bite things and de-
stroy them.  The first thing that I got the puppy was a bed.  Immediately, the next day he 
tore it apart.  What I did was to build a bed frame so that he couldn’t rip the bed apart an-
ymore. (P44) 
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And other participants shared how their creative problem solving abilities helped them in gen-
eral, 
I’m not artistic, but I am a pretty good problem solver, and I can be creative that way. 
(P8) 
Yes, I think it helps with problem solving because I can see things differently than some 
people, so I can see different alternatives to scenarios. (P36) 
Especially as a researcher, you need to come up with creative solutions that no one else 
has thought of before.  It may not be creative in the artistic sense, but you are putting to-
gether a lot of information to come up with a solution that’s unique and people haven’t 
had to think of before. (P40) 
Well, I think that one of the ways that it helps me, is that I just don’t have one solution to 
any problem or challenge that I have.  I can usually come up with multiple ways of ad-
dressing things.  And I think that creative part of me kind of helps to spear that on. (P46) 
Creativity Awareness 
 When participants were asked if they thought they were creative, their responses ranged 
from an acknowledgement of their creativity,   
I’m creative in the way I think and I’ll create and demonstrate through my actions, what I 
believe is necessary to be able to do the right thing for generations to come. (P45) 
I like to try new things and in fact can come up with either new ideas, new products 
mostly everyday things.  (P23) 
Yes.  I feel like I think outside the box.  I am also very artistic, I love painting and I love 
drawing.  I can’t really draw realistic things, I like more cartoony things.  So I think that’s 
more on the creative side than the realism.  I feel like being creative helps me to think 
with a totally different perspective of things.  (P16) 
Yes, very.  Ever since I was a kid, I’ve been composing music, piano, guitar, singing, 
painting, drawing, sculpting and whatever sort of artistic themes I can get my hands on, 
stained glass.  And that’s the artistic side of creativity.  Everything I do, I don’t like being 
normal because normal is boring. (P21) 
Yes, I do.  I am a professor of advertising and public relations in a journalism school, and 
I am known as someone who thinks outside of the box. (P3) 
Yes.  I enjoy creating art in various mediums, rather it be writing a computer program to 
generate geometrical art or just simply doodling while I am in class.  I enjoy expressing 
myself that way. (P4) 
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Yes, I do I am someone who always enjoyed making up games as a kid.  And doing arts 
and crafts and generally taking a medium thinking of a using it in a different way.  I don’t 
think I use my creativity as much as I used to.  I think of myself as creative. (P39) 
I am creative in how I can pull things together, I’m not an artistic which we’ve had lots of 
discussions recently about being creative doesn’t mean you have to be an artist.  No, I’m 
not an artist but I think I am creative in a lot of different ways that you might not tradi-
tionally think of as creative. (P47) 
Yes.  I’m in a Ph.D. program and I always wanted to do this as a group, but I don’t think 
we are going to because people in science are uncreative, but it’s my goal to have a group 
meeting where we sit down and come up with crazy ideas with no judgement that may or 
may not work and write them all down and come up with a few that are worth trying.  At 
least in science, I think it’s the crazy ideas that end up actually doing cool stuff. (P56) 
Some participants responded that they felt they lacked creativity, 
I do not think I’m creative.  My discipline has never asked for creativity, it has always 
been very, here’s the instructions and go work through these things. (P35) 
I wouldn’t consider myself a very creative person. (P31) 
No.  Not at all. I am very concrete.  I was doing the TTCT thinking I am not the target au-
dience for her, but we will see how it goes. (P22) 
No.  It’s hard for me to think outside the box. (P41) 
Not particularly.  I feel like I am creative in the context of what I do, I’m a mathemati-
cian, it does take creativity.  But in terms of artistic, I’m not gifted in being able to draw 
or writing poetry I’m not particularly good at it. (P53) 
Not really.  I guess I always thought I was a little more methodical and I tend to think 
about things a lot before I do them. (P13) 
And there were other participants who just weren’t sure whether they possessed creativity or not, 
Sometimes yes, sometimes no.  It just really depends. (P32) 
I think it depends on the situation. (P19) 
Maybe a four on a scale between one and ten. (P14) 
I think I am somewhat creative in my thinking.  I have been identified as a creative 
thinker.  I went to a school three times in my life for gifted students, at various times in 
my in K-12.  I think that reflected a bit of my creativity. (P7) 
I think it depends.  I think there are some things that I am very creative at, but there are 
other things that I am not nearly as creative as other people I know. (P24) 
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After Today?  No.  Initially? Yes.  Yes, today I just felt different, because the test booklet 
made me feel like I was under certain conditions.  Whether it was time constraint, or what 
was given to me, was already a starting object.  Kind of for me, it took away from my 
creativity.  So I need like this open space, so I was already given something and I was 
supposed to work with it.  I guess I am more of an open space person, but then I felt con-
fined.  Even though it was a test-test, it was a test booklet.  (P27) 
Processing Ambiguity 
 During the interview process, participants were asked questions regarding their tolerance 
of ambiguity.  More specifically how they go about dealing with ambiguous situations in work or 
at school.  Their answers provided ways in which they process ambiguous situations they are 
presented with, 
I try to imagine what I would do if I was different kinds of people.  I try to imagine, what 
would I do if I were the President.  What would I do if I was that dude on Mars?  In the 
movie the Martian.  What would I do if I was a six year old kid?  I just try to look at it 
from different directions. (P21) 
Usually I interpret it in multiple ways.  Even for the instruction for the drawing task, I 
think of all the different options, and if they are logical and I can accomplish all that I 
want to do, then I just pick the one that I can go with the furthest to complete. (P16) 
Well, the first step that I do is that I generally when you are given ambiguous instructions 
for a task is that the person giving you the task knows exactly what they want the end re-
sult to look like, but they don’t know how to specify that. (P14) 
Often times the person who gave you the task they left it ambiguous because they don’t 
quite know exactly what they want either. (P10) 
I first make sure that I understand all the parameters, and then if it is intentionally ambig-
uous, I think I first think through my options.  And then from there I critique or assess 
which ones will both be kind of fun for me to either explore or answer if it’s in an aca-
demic setting.  But then will also serve the purpose of the class or the assignment. (P23) 
If they are ambiguous instructions, I will try and find a way to interpret those instructions 
in a way that’s interesting to me. (P4) 
Well, I put the box away and realize that I don’t have to match any certain parameters 
and with having the freedom at least to come up with whatever I do.  Just believing that 
there’s no right answer, that’s my approach and I go forward. (P17) 
I read it, marinate on it.  Both at work and home I have two giant white boards, 3 to 4 feet 
to just throw ideas on a task or draw a model and try to create some connections and 
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identify what the big picture may be or what the end goal is that I am trying to achieve. 
(P25) 
If the point is to accomplish the task, and the way that accomplishing it is totally subjec-
tive and up to the individual who is completing it, and can be done with lots of lateral 
thinking or creativity, I won’t even clarify I’ll just go solve the problem.  If there is an is-
sue that this needs to be done in a more regimented way, the problem isn’t that there’s 
room for negotiation in creativity, but rather that the rules or whatever was initially com-
municated, wasn’t communicated then you have to get clarification. (P55) 
I try not to think too much about it.  Because knowing myself, I tend to over analyze. 
And when I do that, I actually create a more convoluted problem than I set out originally.  
I try to first just act and let my mind just organize it.  Not even think about organizing it, 
it just seems to happen.  If I just begin to act, it will somehow organize itself. (P2) 
I just come up with my own process.  At first you are a little anxious, but when it’s am-
biguous I start to ask a lot of questions to figure out if there are any rules.  And if there 
aren’t, it’s like OK, so it can be freeing.  I prefer it.  Especially when I have time.  But 
when there are time limits, it’s frustrating, I have to self regulate.  Because I am so out 
there that it gets to the point that it won’t get done, which is a problem.  Because I have 
too many amazing ideas coming out of my head. (P27) 
And the techniques they employ when dealing with ambiguous instructions and how they are 
able to achieve results, 
For example, in one of the drawings, it was an empty canvas, so I just started putting 
faces on, and then from being able to put faces on the page, I was like, oh I could create 
this story. (P49) 
In the beginning, brain storming about what I am ultimately supposed to be accomplish-
ing.  And then based on that, thinking of different strategies that I can take to get to that 
end goal. (P31) 
But if it’s something where there are multiple ways to approach it, if it’s ambiguous on 
spite, I will sit down and try to come up with a plan ahead of time and see what direction 
I want to take it. (P29) 
I like to sometimes just get out the laptop and start capturing ideas as they percolate. 
(P43) 
I usually, it depends on what the setting is, but many times I will gather a team together 
of my colleagues especially ones who I know think differently than I do, and we’ll put 
ourselves together in a room. (P9) 
Risk Taking Demonstration 
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 Participants shared their awareness of their individual possession of risk taking tenden-
cies, 
Just getting out of bed in the morning is a risk if you think about it.  And so is just staying 
in bed and starving to death.  I mean I try to take calculated risks, and weigh things sensi-
bly but sometimes you just have to jump in and seize the moment. (P34) 
Yes, everyone is, but how much risk are you willing to take, and how are you mitigating 
it?  You are taking a risk, anytime you pursue a new solution, or a new line of solutions 
for a problem. (P10) 
Being here today (enrolled in a doctoral degree).  Just on a whim one day I put together 
my application and let’s see how this goes.  And one day I was walking into a classroom. 
(P41) 
Risk taking I think that there is a lot of risk taking in that it’s at times it’s all you.  There 
is a lot of risk in committing a lot of your time and energy, and by way of the risk taking 
part of it is what you are giving up.  Kind of willing to live on a dime can be risky.  Liv-
ing within your means.  Giving up this amount of time and again committing yourself to 
hoping and knowing that you will graduate.  You’re going through this and you could po-
tentially not graduate. (P23) 
Several participants shared that they were not risk takers, 
No, I like every step of my life to be planned. (P30) 
I avoid more risks than I take.  But I don’t avoid all risks together. (P50) 
My initial response would probably be no. (P32) 
No, I am very cautious. (P14) 
No, not really. (P39) 
No.  I don’t think I am a risk taker.  I will always take the safe option. (P15) 
And other participants responded that they were unsure of their risk taking abilities,  
Sometimes.  I don’t know maybe it’s just too recent, but being part of the doctoral pro-
gram and enhancing my education, I am currently in a school district where we are under-
going negotiations.  Unlike leaders previously in the role that I serve in, I have been more 
prone to go out on a limb and push the envelope a little bit which involves some risk, cal-
culated risk.  (P46) 
That’s a hard question.  Sometimes.  I don’t think of a lot of things as risks.  I think of 
possibilities, and sometimes if I don’t think that they are possible, I will still do it.  But, I 
don’t think of it in terms of, this is risky. (P33) 
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And a few Phase Two participants classified the risks they were willing to take as “calculated” 
risks, 
Less so as I have gotten older, but calculated, yes. (P18) 
I am a calculated risk taker. (P49) 
I take calculated risks.  I don’t take unnecessary risks.  But I am not risk adverse, either.  
If I want to take a risk, I look for information as much as I can and once I have a confi-
dent level of information, then I take the risk. (P44) 
To a degree I am.  Yes, but its calculated risks, not off the wall, don’t care risk taking. 
(P7) 
Finally, participants shared examples of how they demonstrated risk taking abilities in work, at 
school and in their personal lives, 
I’m currently applying for a faculty position that I didn’t really think I had any chance at 
getting, and that seemed like a risk of just being down on myself I suppose.  But, I went 
through with it anyway, and am now on the short list to be on the faculty at another uni-
versity, and I am going out there in another week to interview. (P60) 
Coming to this country 15 years ago, without knowing anyone was an enormous risk.  I 
had never been to this country, never been to IL where I studied, in the middle of no-
where.  If I finish my studies and I get a degree, I can continue even though I don’t really 
know what would happen after this.  So this was actually taking a risk. (44) 
Recently, there was an opening in my school building for a lead teacher position.  The an-
nouncement was made on a Tuesday, and then that following Wednesday I was contem-
plating whether I should go and talk to the principal about myself being nominated for 
the position or not.  After I thought about it for about 10 minutes, I decided I really 
should just go and talk to her.  And sure enough, went and talked to her and was able to 
get promoted. (P49) 
Willingness to try out for a team, willingness to join a band, willingness to ask my wife 
to marry me, willingness to enroll in graduate work, willingness to try a new position at 
the job. (P18) 
We as a family wanted to climb Mt. Fuji, so we did that.  I didn’t get to complete to the 
height, because I got altitude sickness, but we were able to climb most of the mountain, 
and my family got to the top. (P20) 
You have to be in the line of work that I did, you almost have to be a risk taker.  You get 
up every day and say, ok, I could get shot today.  Something crazy could happen to me 
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today.  That’s just part of the job.  You go out and you do take risks to help other people. 
(P59) 
I take risks, I left a partnership at a major crisis communications firm in Washington DC 
to do what I love, which is teach college, 9 years ago. (P3) 
Well, one of the examples is that now I am here and I am doing my Ph.D..  I left my 
country and this is the first time I left my country.  I am from Armenia and it is very far 
from here.  I left my fiancé in my home country, hopefully he will join me.  But this was 
a risk for both our relationship and my career here.  I left everything, my job there and I 
came here to study. (P19) 
Results and Interpretations 
 The results that emerged from the findings will be discussed in relation to the literature 
that was reviewed for this study when possible.  Several results have emerged that have not been 
previously discussed in the current literature.  The problem this study sought to address is the 
lack of inclusion of objective creativity assessments into existing doctoral program selection cri-
teria to possibly help decrease doctoral program attrition rates.   
Result 1 – Age differences and creativity 
 The results of this study revealed a positive relationship between age and creativity.  The 
older the participants, the higher their individual creativity score on the measures used in this 
study.  The current literature does not provide the results of any research or literature reviews 
that might help to explain this phenomenon.  Torrance (1979) postulated that there is a link be-
tween creative achievement and possession of the skills necessary to accomplish creative abili-
ties.  The older the participant, the more life experiences they have had a chance to amass, both 
professionally and personally.  The findings of this study could be simply explained that the 
older the participant, the more skills they have been able to develop.  As their skill set climbs, so 
does their creative abilities.   
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 The overall mean score on the RDCA increased with each age group.  There were four 
significant statistical differences revealed, and for each pairing, the older age group revealed an 
increase in mean scores.  Analysis of the RDCA factor mean scores revealed statistically signifi-
cant differences in 7 of the 11 creativity factors (originality, fluency, flexibility, tolerance of am-
biguity, divergent thinking, intrinsic motivation and extrinsic motivation) by age.  For all of the 7 
factors, mean scores increased by age group and a statistically significant difference was found 
in the mean scores of the older age groups.  Two of the seven factors that had statistically signifi-
cant differences were intrinsic and extrinsic motivation.  There is a dearth of research on the con-
nection between age and creativity, especially adults, and this finding adds new information to 
the literature.  Although the MSTAT-1 didn’t reveal any statistically significant difference 
amongst participant groups, participants in the 45 to 54 age group had the highest mean scores. 
The RTA revealed a statistically significant difference amongst age groups, but the Tukey post 
hoc didn’t reveal where the difference was.  RTA results revealed that the 55 to 65+ age group 
had the highest mean scores.  
 Finally, the TTCT-Figural creativity index score, as well as the individual TTCT-Figural 
creative abilities mean scores also revealed a statistically significant differences in the mean 
scores.  In each case where a statistically significant difference was found, the 55 to 65+ age 
group had the highest mean score of the groups. 
Result 2 - Gender differences and creativity 
 The RDCA factors of originality, tolerance of ambiguity, convergent thinking and risk 
taking revealed a statistically significant difference in mean scores between genders.  For origi-
nality, tolerance of ambiguity and convergent thinking, males scored higher than females.  On 
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the risk taking factor, females scored higher.  The fluency factor on the TTCT-Figural also re-
vealed a statistically significant difference in the mean scores between genders.  The fluency 
score for females was higher than that of males.  While these findings are interesting, Baer and 
Kaufman (2008) have presented that gender differences on creativity self assessments and crea-
tivity performance are inconclusive at best and further state, “…any gender differences in crea-
tivity are most likely the product of differing environments” (p.29).  They further explain that the 
empirical evidence to support gender differences in creativity test scores do not exist and state, 
“…there are studies that report that girls and women score higher than boys and men, and there 
are studies that report the opposite.” (p. 6).  It is possible that the gender differences found in this 
study were due to sampling. 
Result 3 - Degree differences and creativity 
 For the RDCA total score, Ed.D. and Ph.D. participant mean scores were statistically sig-
nificantly different.  For the RDCA factor scores, originality, risk taking and intrinsic motivation, 
Ed.D. participant mean scores were higher than Ph.D. participants.  The average age of the Ed.D. 
participants is older than that of the Ph.D. participants.  Ed.D. students tend to be practitioners 
who pursue a doctoral degree later in life.  Since this study revealed that older participant had 
higher mean scores on many of creativity measures than younger participants, it is possible that 
these differences may be due to age difference and not necessarily related to the type of degree 
that a participant is enrolled in or by any other factors that are solely related to the specific de-
gree program.  Figure 11 contains a histogram that depicts the age distribution of participant by 
degree. 
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Figure 11 – Distribution of Participant Age Groups by Degree Program 
 
Result 4 - Creativity awareness  
 Participants selected for inclusion in the interview process for phase two of this study, 
provided not only definitive ideas and opinions regarding their individual creativity, but exam-
ples of how they used their creativity professionally, personally and academically.  Results re-
vealed that as a group this participant sample was creative as measured by the assessments uti-
lized in this study.  Participants readily discussed their creative problem solving abilities in detail 
without any prompting by the researcher.  This finding follows the discussion of Sternberg, 
Kaufman and Grigorenko (2008) where they provide the role that creativity plays in learning and 
problem solving.  As a group, they are creative, and as a result they possess creative problem 
solving tendencies and abilities.   
Result 5 – Tolerance of Ambiguity awareness 
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 Participants also elaborated regarding how they address situations where instructions for 
completion are ambiguous.  Results revealed that they were not only comfortable when presented 
with ambiguous situations, but they had the ability to develop and implement mitigation strate-
gies to bring about successful completion of whatever task they were presented with.  Lovitts 
(2005) and Zenasni, Besancon and Lubart (2008) posit the role that tolerance of ambiguity plays 
in creativity.  Participants in this study provided specific examples as to how they handle ambig-
uous situations professionally, personally and academically.   
 Participant reported awareness of their individual tolerance of ambiguity during the inter-
view process, and this is reinforced by the results of their scores on both the tolerance of ambigu-
ity creativity factor as measured on the RDCA, and the MSTAT-1.  Figure 12 depicts how the 
participants scored on the RDCA questions designed to measure tolerance of ambiguity.  Results 
show that 53% of participants scored moderately high, and 38% of participants scored very high. 
 
                  Figure 12 – RDCA Tolerance of Ambiguity Total Participant Scores 
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The author of the MSTAT-1 doesn’t provide any scoring information, so to better interpret the 
results, the data is presented in percentage of responses by likert-type scale behavioral response 
markers.   
 Figure 13 illustrates the tendency of participant responses towards the high end of the lik-
ert-type scale with 73% of participants that somewhat agree. 
 
                  Figure 13 – MSTAT-1 Total Participant Scores 
Result 6 – Risk Taking awareness  
 Participants were also aware of their individual risk taking propensities.  Results revealed 
that participants fell into one of three groups.  The first group of participants identified as risk 
takers.  Several participants offered examples of how they employed risk taking strategies and 
techniques in their doctoral programs.  This finding follows the work of Golde (2015) who posits 
that the pursuit of a doctoral degree is accompanied by a certain amount of risk.  The second 
group identified that they weren’t risk takers at all, and the third group just wasn’t sure if they 
were.  An interesting finding is that while some participants didn’t identify as being risk takers, 
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participant mean scores on the measurements used in this study suggest that they are.  Participant 
results on the RTA as depicted in Figure 14, revealed that 55% of participants scored high, and 
18% scored very high.  
 
 
                   Figure 14 – RTA Total Participant Score 
 
Further analysis of the RDCA risk taking factor total scores revealed that 73% of study partici-
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ing Factor.   
0 1%
26%
55%
18%
0
20
40
60
80
100
120
140
160
180
200
Very Low Low Average High Very High
RTA Total Score
102 
 
 
                 Figure 15 – RDCA Risk Taking Factor Total Participant Scores 
Result 7 – Creativity demonstration 
 An analysis of total participant scores on the RDCA revealed that scores ranged from 
20% of participants in the high range, to 79% in the moderately high score range.  Only 1% of 
study participants fell in the average score range.  This finding is significant in that when analyz-
ing RDCA results of all participants as a group, they were creative as measured by the RDCA.  
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 During the Phase Two interview process, participants revealed ways in which they 
demonstrated their individual creative abilities.  Participants revealed that they were artists, mu-
sicians, singers, dancers and writers.  Some liked to draw, while others stated that their creative 
abilities enabled them to try and solve complex computational investigations.  Participants re-
vealed their creative problem solving abilities and how they enable them to persist profession-
ally, personally and academically.  Duckworth, Peterson, Mathews & Kelly (2007) define this 
ability as Grit.  Grit is what allows some individuals to succeed when others may abandon a task, 
course of study or project altogether.  Participants in this study provided examples of how Grit 
enabled them to creatively solve problems that they were presented with, be it changing doctoral 
program advisors, embarking on a new career, and developing creative solutions to problems 
they were presented with. 
Result 8 – Relationship between high scores on creativity related assessments and doctoral 
student year in program status 
 Phase One and Two analysis revealed that as a group, participants in this study were ho-
mogenous in terms of their mean scores on creativity related diagnostics and assessments that 
were utilized during the conduct of this research.  Analysis revealed that there was no statisti-
cally significant difference between doctoral program students and year in program groups.  A 
comparison of the mean t scores of the three creativity assessments used in this study (RDCA, 
MSTAT-1 and RTA) indicates there is no discernable difference in participant responses across 
measures. 
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Figure 17.  Participant mean scores across measures 
Although participants scored high across creativity assessments, there was no statistically signifi-
cant difference as participants persisted through doctoral degree programs.  Analysis revealed 
that a relationship does not exist between high scores on creativity related assessments and de-
gree persistence. 
Result 8 – Relationship between high scores on creativity related assessments and doctoral 
student year of completion status 
 Analysis revealed a statistically significant difference amongst the RTA and the RDCA 
factors of fluency, divergent thinking, convergent thinking and risk taking and year of comple-
tion status.  RTA year of completion mean scores from the 2014 group to the currently progress-
ing group was statistically significant.  For the RDCA creativity factor analysis by year in pro-
gram group, fluency and divergent thinking mean scores from the 2015 group to the currently 
progressing group were statistically significant.  Convergent thinking scores from the 2013 group 
to the 2015 group was statistically significant.  Finally, risk taking scores from the 2015 group to 
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the 2014 group were statistically significant as well as from the 2015 group to the currently pro-
gressing group.  These findings are mixed, and it’s difficult to determine a pattern amongst these 
scores.  The most that can be presented is the statistically significant differences between the 
2015 and 2014 groups, and the difference between the 2015 group and the currently progressing 
group. 
Summary 
Chapter 4 presented research findings that were illustrated from participant self report 
questionnaires, a creativity assessment, as well as from their voices during the conduct of per-
sonal interviews.  The results of the research indicate that this participant sample is homogenous 
as a group, and they are creative as measured by the assessments utilized in this study.  In addi-
tion, there were eight major themes that emerged from the research and are outlined in the find-
ings section as follows: 1) Age differences and creativity, 2) Gender differences and creativity, 
3) Degree differences and creativity assessment scores, 4) Creativity awareness, 5) Tolerance of 
ambiguity awareness, 6) Risk taking awareness, 7) Creativity demonstration, and 8) Relationship 
between high scores on creativity related assessments and degree persistence.
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Chapter 5: Conclusion and Recommendations 
 
Introduction 
 
The purpose of this research study was to explore and understand the possession of crea-
tivity and the related factors of tolerance of ambiguity and risk taking in doctoral program per-
sisters and completers.  This mixed methods research study collected data through participant 
self report assessments, as well as a drawing task and personal one to one interviews.  Interview 
transcripts were coded and analyzed for emergent patterns and themes.  This closing chapter pre-
sents conclusions, answers the research questions that bound this study, and offers recommenda-
tions for future research.  
Conclusions 
 
Understanding participant possession of creativity, tolerance for ambiguity and risk in 
those participants who were either progressing or have completed a doctoral degree program, 
was the primary focus of this research study.  The research questions for this study were: 
Research Question 1: Are students in different stages of doctoral degree completion, 
including doctoral program completers aware of their creativity? 
Participants selected for inclusion in the interview process of Phase Two of this research 
study were aware of their individual creativity.  Most participants readily identified as being cre-
ative, and offered examples of their creativity.  Others professed a lack of creativity, citing their 
lack of artistic ability as their reasoning.  And some participants admitted that they just weren’t 
sure.   
107 
 
When the participants who weren’t sure of their creative abilities were probed further, 
they provided examples as to how they incorporated creativity into their daily professional, per-
sonal and academic lives.  However, during the interview process, they weren’t always aware 
that what they were describing were in fact components of creative abilities.  It could be that 
these participants were not aware of the definition of creativity, have never had any job related 
training nor had taken a course on creativity.  This could explain the emphasis on artistic ability 
to define creativity for some participants. 
Phase Two participants were first administered the TTCT-Figural and then were inter-
viewed on a one to one basis.  This order of events could also help to explain why some partici-
pants made the connection between their individual possession of creativity and their individual 
artistic ability.  Some participants revealed that they felt they weren’t creative because of their 
lack of artistic ability on the TTCT drawing task, even though participant scores on the TTCT-
Figural reveal otherwise. 
Research Question 2:  How do doctoral program students demonstrate their creativ-
ity, especially, tolerance of ambiguity and risk taking as they progress through course work 
and other milestones towards degree completion? 
Phase Two participants demonstrated their creativity, tolerance of ambiguity and risk tak-
ing in their approaches to creative problem solving in their professional, personal and academic 
lives.  They shared instances of how they were able to successfully complete projects and tasks, 
especially in situations where solutions were not obvious.  Participants also provided insight as 
to how they tolerated ambiguous situations, particularly those where assignments or instructions 
for a work task were vague and unclear.  They also provided examples of situations where they 
implemented their risk taking abilities such as changing careers, changing doctoral program 
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chairs or the decision to stay or leave the institution after their chair had accepted a position at 
another institution.  As a group, participant mean scores across measures utilized for this study 
(RDCA, MSTAT-1 and RTA) were homogenous and show that participants were for the most 
part, creative risk takers that are tolerant of ambiguity.  These results also support the concurrent 
validity of the three measures. 
Research Question 3:  What products or processes do doctoral program completers 
demonstrate as evidence of their creativity, especially tolerance of ambiguity and risk tak-
ing?  
Creativity. Phase Two participant interviews revealed numerous ways in which doctoral 
program completers demonstrated their creativity, tolerance of ambiguity and risk taking.  Partic-
ipants provided examples that spanned their professional, personal and academic lives.  They 
provided ways that they used their creativity to brainstorm, and how it helped them in the gener-
ation of new ideas.  Others spoke about how their creative abilities helped them in problem solv-
ing activities and how they were able to create their own processes and process improvement 
strategies to bring about successful resolution of a situation when faced with ambiguity. 
Tolerance of Ambiguity. Phase Two doctoral program completer participants revealed the 
processes they implemented when dealing with ambiguous situations.  Some revealed the meth-
ods they employed when dealing with ambiguity, such as seeking clarification of the task, brain-
storming with co-workers, and others just started the task and figured it out as they progressed.  
Some participants stated that they developed their own processes.  As a whole, these participants 
were methodical in their approach to ambiguous situations.  Their approaches may have differed, 
from the individual who jumped right in and started to complete the task to others who may have 
asked for clarification.  But they all verbalized successful strategies for dealing with ambiguity 
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such as conceptualizing a plan of action, letting their ideas percolate before they take any action, 
and participating in group think type of exercises with co-workers, fellow students and family 
members.  
Risk Taking. The majority of Phase Two doctoral program completers identified them-
selves as being risk takers.  Participants provided multiple examples of how they engaged in risk 
taking strategies.  Some participants revealed that they moved across the country to pursue new 
job opportunities, changed professions, and even took a sabbatical in order to complete their doc-
toral degree programs.  Some participants were more methodical in their risk taking abilities, for 
example, after contemplating several outcomes, they took calculated risks to bring about a solu-
tion.  Participants may have provided different strategies for dealing with risk, but all participants 
provided examples regarding their risk taking abilities. 
Research Question 4:  Is there a relationship between high scores on selected crea-
tivity related assessments for doctoral program students in different stages of doctoral pro-
gram year in status, including doctoral program completers? 
There was no relationship between the mean scores on the creativity assessments used in 
this research study and doctoral program year in program status.  While participant mean scores 
across measures (RDCA, MSTAT-1 and RTA) were high, there was no statistically significant 
difference between the year in program groups.  Phase Two participants were administered the 
TTCT-Figural and these results mirrored and reinforced the findings of Phase One.  
Recommendations 
Based on the findings, results, and conclusions, the researcher makes the following rec-
ommendations for future research. 
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Recommendations for future research 
This study unveiled that there is a high level of creativity amongst participants that are either 
currently progressing or have recently completed their doctoral degrees.  A limitation of this 
study is that it did not look into the creativity of those doctoral program students who had left 
their respective programs.  High scores achieved on the creativity assessments used in this study 
warrant further research to assess the creativity of those doctoral program students who do not 
complete their respective programs.  This could identify those students who score high on tradi-
tional doctoral admission assessments, but who may lack creative problem solving skills, persis-
tence in tasks while tolerating ambiguity, and who are risk takers—all of which are relevant to 
surviving the doctoral studies experience.  Using a creativity assessment that incorporates toler-
ance of ambiguity and calculated risk taking may aid and enhance the doctoral program selection 
criteria process.  To accomplish this the following recommendations are made: 
1. Perform a longitudinal study where applicants to doctoral programs are administered a 
creativity assessment as part of the selection process.  By doing so, this will ensure the 
collection of creativity scores from all enrolled students.  Trying to collect information 
from students who have already physically as well as emotionally separated from an in-
stitution of higher learning could prove to be an unsurmountable task.  
Throughout the study researchers should also collect statistics on graduation and attrition 
rates.  Researchers can then use the information to determine if a correlation exists be-
tween the possession of creativity and successful completion of doctoral degree pro-
grams.  If a strong correlation exists, institutions of higher learning could then consider 
the addition of creativity measures to augment existing doctoral program selection crite-
ria.    
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Results of a quantifiable objective creativity assessment such as the RDCA may broaden 
and thus benefit the selection process.  According to Torrance's threshold hypothesis, a 
direct relationship exists between low creativity scores and low IQ test scores, but not be-
tween high scores on both tests.  Therefore, a high GRE score may not denote high crea-
tivity and vice versa – a high creativity score may not co-exist with a high GRE score.  
The addition of a creativity assessment may then help to identify highly creative students 
who may not be good test takers on traditional measures such as the GRE, but who may 
have the qualities needed to complete doctoral work.  Thus, by identifying those doctoral 
program applicants who may not fare well on traditional assessments like the GRE, but 
who possess high creative strengths found beneficial for degree completion, the problem 
of about 50% attrition rate may be ameliorated.  These students may represent a group of 
individuals who are not traditionally identified by tests such as the GRE but they may 
prove to be retention strong and persevere to degree completion. 
2. Once a longitudinal study is performed, and if a correlation between the possession of 
creativity and successful completion of doctoral degree programs is found, another study 
should be performed to determine if incorporating strategies to enhance student creativity 
could aid students’ progress towards doctoral degree completion.  This study should only 
be attempted after successful completion of the longitudinal study so as not to confound 
results.  Utilizing creativity measures and creativity enhancing instruction during the doc-
toral program process, may result in an increase in program completers.  Administrators 
should focus on tracking the performance of groups of students with:  
a. High GRE score and high creativity assessment score.  
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b. High GRE score, and low creativity assessment score (creativity self-awareness 
and creativity enhancing strategies should be offered). 
c. Low GRE score and high creativity assessment score. 
3. The inclusion of creativity assessments in the selection process can also be used to iden-
tify those students who are admitted with high GRE scores, but low creativity scores and 
who are not degree completers.  The doctoral degree process is a creative problem solv-
ing process, and inclusion of creative problem solving strategies may aid those students 
to successful degree completion.  Results of the creativity assessment should be provided 
to aid students in identifying those creativity factors in which they are strong as well as 
those that they may wish to strengthen.  Creativity enhancing strategies can then be im-
plemented by the institution.   
4. Inclusion of a creativity course for all doctoral program students.  Ideally, this course 
would be administered during the first quarter/semester of their doctoral degree program.  
The objective of this course would be to help students become aware of creativity theo-
ries and their applications, and how this knowledge might help them to navigate and 
complete their doctoral journey. 
5. Further examine the increase of creativity scores with age that was found in this study.  
This finding deserves further research to determine if it was a finding that is unique in 
doctoral program students, if it is something that can be generalized, or if it was simply 
related to sampling.  Additional information required may be collected in a longitudinal 
study.  There is a dearth of research on age related creativity and older adults, and this 
finding warrants further research. 
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Summary 
This chapter presented conclusions, discussed the research questions that formed the 
basis for this study, and offered recommendations for future research.  The researcher hopes that 
institutions of higher learning will be able to utilize the findings of this study to understand the 
role of creative abilities of potential doctoral program students.  She also hopes that the findings 
will be built upon to launch other studies that will inspire and help to expand the body of 
knowledge on creativity.  Finally, the researcher hopes that the findings, results, conclusions and 
recommendations presented here will offer a positive contribution to the doctoral program selec-
tion criteria process, and enable a conversation that addresses the pervasive problem of high doc-
toral program attrition rates. 
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Appendix A:  Interview Protocol 
1. Do you think you are creative?  Can you give me an example of how your creativity may 
help you? 
2. When you are given an assignment or work task that is accompanied by ambiguous in-
structions for completion, how do you accomplish completing it? 
3. Are you a risk taker?  Can you provide me with an example of a time when risk taking 
helped you to achieve a goal? 
4. What personal characteristics/creativity factors do you possess that help you to success-
fully complete course requirements/work task assignments/daily activities?
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Appendix B:  Reisman Diagnostic Creativity Assessment (RDCA) 
Reisman Diagnostic Creativity Assessment (RDCA) Interpretation: 
RDCA Interpretation: 
The Individual RDCA Score Interpretation Table is a diagnostic tool that provides a profile of 
one’s RDCA assessment, meaning of results reported as percentage on the related creativity fac-
tors scale, indications of strong creativity characteristics and those that one might wish to en-
hance. 
Example:  A total score of 240 means you selected the highest scoring option for each item for 
100% of the items.  (Note: some items were reversed score, i.e., selection “Strongly Disagree” 
was the highest scoring option instead of “Strongly Agree”).  
Example: A score of 22 for the Originality factor reflects that you obtained 61% of the possible 
36 Originality factor points comprised of the 6 Originality RDCA items. 
 
RDCA 
Score 
x Factor 
(maximum 
points possi-
ble) Equivalent % Classification 
Factor Def-
inition 
RDCA items related to 
factors 
Total Score: 
(240 possible 
score) 
Score of: 
204-240 
85% - 100% 
 
144-203 
60% - 84.5% 
 
120-143 
50% - 59.5% 
 
96-119 
40% - 49.5% 
 
0-95 
0% - 39.5% 
 
Very High 
 
 
Moderately 
High 
 
Average 
 
 
Low 
 
 
Very Low 
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RDCA 
Score 
x Factor 
(maximum 
points possi-
ble) Equivalent % Classification 
Factor Def-
inition 
RDCA items related to 
factors 
Originality 
(36 possible 
score) 
Score of: 
30-36 
83% - 100% 
 
22-29 
61% - 80.5% 
 
18-21 
50% - 58% 
 
14-17 
39% - 47% 
 
0-13 
0% - 36% 
Very High 
 
 
Moderately 
High 
 
Average 
 
 
Low 
 
 
Very Low 
Unique 
and 
Novel 
3.  I Regularly come up 
with novel uses for things. 
 
4.  I come up with new and 
unusual ideas. 
 
8.  I come up with unique 
suggestions, thought up 
wholly or partly inde-
pendently of other people. 
 
13.  I think in unconven-
tional ways. 
 
20.  I usually think out of 
the box. 
 
29.  I am very innovative. 
Fluency 
(18 possible 
score) 
Score of: 
 
15-18 
83% - 100% 
 
11-14 
61% - 78% 
 
9-10 
50% - 55.5% 
 
7-8 
39% - 44.4% 
 
0-6 
0% - 33.3% 
 
 
Very High 
 
 
Moderately 
High 
 
Average 
 
 
Low 
 
 
Very Low 
Generates 
Many 
Ideas 
7.  I can generate many rele-
vant solutions. 
 
28.  I can rapidly produce a 
lot of ideas relevant to a 
task. 
 
36.  I generate many ideas 
when I draw. 
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RDCA 
Score 
X Factor 
(maximum 
points possi-
ble) Equivalent % Classification 
Factor Def-
inition 
RDCA items related to 
factors 
Flexibility 
(18 possible 
score) 
Score of: 
 
15-18 
83% - 100% 
 
11-14 
61% - 78% 
 
9-10 
50% - 55.5% 
 
7-8 
39% - 44.4% 
 
0-6 
0% - 33.3% 
 
 
Very High 
 
 
Moderately 
High 
 
Average 
 
 
Low 
 
 
Very Low 
Generates 
Many Cate-
gories of 
Ideas 
14.  I come up with differ-
ent categories of approaches 
to solving problems. 
21.  I come up with differ-
ent types of responses to a 
situation. 
31.  I can generate different 
categories of uses for a spe-
cific item. 
Elaboration 
(24 possible 
points) 
Score of: 
20-24 
83% - 100% 
15-19 
62.5% - 79% 
12-14 
50% - 58% 
9-11 
37.5% - 45.8% 
0-8 
0% - 33.3% 
 
 
Very High 
 
 
Moderately 
High 
 
Average 
 
 
Low 
 
 
Very Low 
 
 
Adds Detail 9.  I fill in details when 
drawing. 
 
19.  I tend to elaborate on 
my ideas when speaking. 
 
27.  I tend to keep adding to 
my drawings. 
 
39.  I tend to elaborate on 
my ideas when writing. 
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RDCA 
Score 
X Factor 
(maximum 
points possi-
ble) Equivalent % Classification 
Factor Def-
inition 
RDCA items related to 
factors 
Tolerance of 
Ambiguity 
(18 possible 
score) 
Score of: 
 
15-18 
83% - 100% 
 
11-14 
61% - 78% 
 
9-10 
50% - 55.5% 
 
7-8 
39% - 44.4% 
 
0-6 
0% - 33.3% 
 
 
Very High 
 
 
Moderately 
High 
 
Average 
 
 
Low 
 
 
Very Low 
 
Comfortable 
with the Un-
known 
24.  I can tolerate the un-
known. 
35.  I can cope with uncer-
tainty. 
40.  I generate many ideas. 
 
Resistance to 
Premature 
Closure 
(24 possible 
score) 
Score of: 
20-24 
83% - 100% 
 
15-19 
62.5% - 79% 
 
12-14 
50% - 58% 
 
9-11 
37.5% - 45.8% 
 
0-8 
0% - 33.3% 
 
Very High 
 
 
Moderately 
High 
 
Average 
 
 
Low 
 
 
Very Low 
Keeps an 
Open Mind 
1.  I keep an open mind. 
 
11.  When faced with a 
problem, I evaluate possible 
solutions and select the best 
one. 
 
23.  I gather as much infor-
mation as possible before 
making a decision. 
 
32.  I keep listening even 
when I think I know what 
someone is saying. 
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RDCA 
Score 
x Factor 
(Maximum 
points possi-
ble) Equivalent % Classifications 
Factor Def-
initions 
RDCA Items Related to 
Factors 
Divergent  
Thinking 
(18 possible 
score) 
Score of: 
15-18 
83% - 100% 
11-14 
61% - 78% 
9-10 
50% - 55.5% 
7-8 
39% - 44.4% 
0-6 
0% - 33.3% 
 
Very High 
 
Moderately 
High 
Average 
 
Low 
 
 
Very Low 
Generates 
Many Solu-
tions (re-
lated to Flu-
ency) 
6.  I follow many paths to 
come up with possible solu-
tions. 
 
18.  I come up with multiple 
possibilities when analyzing 
a problem by looking at 
every angle of the situation. 
 
37.  I prefer problems where 
there are many or several 
possible right answers. 
 
Convergent 
Thinking 
(18 possible 
score) 
Score of: 
15-18 
83% - 100% 
 
11-14 
61% - 78% 
 
9-10 
50% - 55.5% 
 
7-8 
39% - 44.4% 
 
0-6 
0% - 33.3% 
 
 
Very High 
 
 
Moderately 
High 
 
Average 
 
 
Low 
 
 
Very Low 
Comes to 
Closure 
5.  I can make a decision 
when there are multiple pos-
sibilities or choices. 
 
26.  I can select one solution 
from many possibilities. 
 
30.  I do well on standard-
ized tests that require a sin-
gle correct response. 
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RDCA 
Score x Fac-
tor (Maxi-
mum points 
possible) Equivalent % Classification 
Factor 
 Definition 
RDCA Item Related to 
Factors 
Risk Taking 
(24 possible 
score) 
Score of: 
20-24 
83% - 100% 
 
15-19 
62.5% - 79% 
 
12-14 
50% - 58% 
 
9-11 
37.5% - 45.8% 
 
0-8 
0% - 33.3% 
 
Very High 
 
 
Moderately 
High 
 
Average 
 
 
Low 
 
 
Very Low 
Adventure-
some 
2.  I am willing to tackle 
challenging tasks even 
when success is uncertain. 
 
10.  I am afraid of the un-
known. 
 
16.  I share and advocate 
ideas I believe in, even 
when those ideas are uncon-
ventional. 
 
34.  I am willing to take cal-
culated risks. 
Intrinsic 
Motivation 
(24 possible 
score) 
Score of: 
20-24 
83% - 100% 
15-19 
62.5% - 79% 
12-14 
50% - 58% 
9-11 
37.5% - 45.8% 
0-8 
0% - 33.3% 
 
 
Very High 
 
 
Moderately 
High 
 
Average 
 
 
Low 
 
 
Very Low 
 
Inner Drive 12.  I do well on activities 
or tasks that I find person-
ally challenging. 
 
17.  I engage in activities 
that are personally satisfy-
ing. 
 
25.  Curiosity, enjoyment 
and interest energize me to 
complete a task. 
 
38.  My motivation to per-
form well does not depend 
on external recognition. 
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RDCA 
Score x Fac-
tor (Maxi-
mum points 
possible) 
Equivalent % Classification Factor 
Definition 
RDCA Items Related to 
Factors 
Extrinsic 
Motivation 
(18 possible 
Score) 
Score of: 
15-18 
83% - 100% 
 
11-14 
61% - 78% 
 
9-10 
50% - 55.5% 
 
7-8 
39% - 44.4% 
 
0-6 
0% - 33.3% 
 
Very High 
 
 
Moderately 
High 
 
Average 
 
 
Low 
 
 
Very Low 
Needs Re-
ward or Re-
inforce-
ment 
15.  I will use more effort 
on an activity or task if 
there is some kind of incen-
tive. 
 
22.  I perform tasks better 
knowing there will be a re-
ward or recognition. 
 
33.  Knowing that I am go-
ing to be rewarded enhances 
my creativity. 
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Appendix C:  Multiple Stimulus Types Ambiguity Tolerance-1 (MSTAT-1) 
The Multiple Stimulus Types Ambiguity Tolerance (MSTAT-1) utilizes a 7 point Likert type 
scale that ranges from 1=Strongly Disagree to 7=Strongly Agree. 
1. I don't tolerate ambiguous situations well. 
2. I ﬁnd it diﬃcult to respond when faced with an unexpected event. 
3. I don't think new situations are any more threatening than familiar situations. 
4. I'm drawn to situations which can be interpreted in more than one way. 
5. I would rather avoid solving a problem that must be viewed from several diﬀerent perspec-
tives. 
6. I try to avoid situations which are ambiguous. 
7. I am good at managing unpredictable situations. 
8. I prefer familiar situations to new ones. 
9. Problems which cannot be considered from just one point of view are a little threatening. 
10. I avoid situations that are too complicated for me to easily understand. 
11. I am tolerant of ambiguous situations. 
12. I enjoy tackling problems that are complex enough to be ambiguous. 
13. I try to avoid problems that don't seem to have only one "best" solution. 
14. I often ﬁnd myself looking for something new, rather than trying to hold things constant in 
my life. 
15. I generally prefer novelty over familiarity. 
16. I dislike ambiguous situations. 
17. Some problems are so complex that just trying to understand them is fun. 
18. I have little trouble coping with unexpected events. 
19. I pursue problem situations that are so complex some people call them "mind boggling." 
20. I ﬁnd it hard to make a choice when the outcome is uncertain. 
21. I enjoy an occasional surprise. 
22. I prefer a situation in which there is some ambiguity. 
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Appendix D:  Risk Taking Assessment (RTA) 
The Risk Taking Assessment (RTA) utilizes a 5 point Likert type scale that ranges from 
1=Strongly Disagree to 5=Strongly Agree.  Questions 4, 8 and 9 must be reverse scored. 
 
1. I carefully weigh my options before taking risks. 
2. I explore alternatives available to me before taking risks. 
3. I jump right in and take risks without giving my decision any thought. 
4. I prefer minimal task instructions. 
5. Whenever possible, I avoid taking risks. 
135 
 
Appendix E:  Torrance Test of Creative Thinking – Figural (TTCT-Figural) 
 
 
Torrance Test of Creative Thinking – Figural 
The TTCT-Figural measures intellectual abilities that are used in creative achievements, and pro-
vides scaled scores for four creativity factors; namely, fluency, originality, elaboration, and re-
sistance to premature closure.  
The TTCT-Figural is composed of three participant drawn exercises, and utilizes streamlined 
scoring by the publisher which provides for standardized scores. 
The original data will be available from the researcher. The test is available from Scholastic 
Testing Service, Inc., Bensenville, IL, www.ststesting.com  
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Appendix F:  Participant Demographic Questionnaire 
Gender 
Age 
Occupation (if full time student, please state so) 
_________________________________________________ 
Degree (Ed.D., Ph.D.) 
Program_______________________________________________________ 
Current status in doctoral degree program: 
1st year student_____________ 
2nd year student_____________ 
3rd year student_____________ 
4th year student_____________ 
5th year student_____________ 
6th year student_____________ 
7th year student_____________ 
Beyond 7th year student ______________ 
 
If you have completed your degree program, please indicate year________________ 
 
Have you passed your comprehensive exams? 
_____Yes    _____No ______Not applicable to my degree program 
 
Have you progressed to candidacy? 
_____Yes    _____No ______Not applicable to my degree program 
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Have you passed your qualifying exams? 
_____Yes    _____No   _______Not applicable to my degree program 
 
Have you completed your clinical requirements? 
_____Yes    _____No   _______Not applicable to my degree program 
 
Have you completed all formal coursework?  _____Yes      _____No 
Have you received any financial assistance towards your degree program? 
 __Yes   __No 
If so, what type of financial assistance are you/have you received towards completion of your 
doctoral degree? 
Federal Financial Aid 
Employer Tuition Reimbursement 
Grants 
Tuition Remission 
Assistantship 
Teaching Assistant 
Research Assistant 
Graduate Assistant 
Other Type of Funding 
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Appendix G:  Participant Invitation Letter 
Dear ____________, 
I am writing to invite you to participate in a research study that will investigate creativity, toler-
ance for ambiguity and risk taking in doctoral students and those individuals that have success-
fully attained their doctoral degree.  The results of this study may help to inform and add to al-
ready existent selection criteria for admission into doctoral programs, in an effort to address attri-
tion rates.  This study is being conducted as part of the dissertation requirement for my Doctoral 
Degree in Educational Leadership and Management at Drexel University under the supervision 
of Dr. Fredricka Reisman, Principal Investigator and dissertation Supervising Professor.   
If you choose to participate, data collection efforts will commence in two phases.  Phase One is 
composed of four questionnaires that can be completed by following the link to the research pro-
ject that is provided at the bottom of this email.  Phase One will take 30 to 45 minutes of your 
time to complete.  Upon completion of Phase One, you will be asked if you would like to take 
part in Phase Two of this research study.  If you do, you will be asked to provide your email ad-
dress, so that I can contact you to schedule a time that is convenient for you to complete Phase 
Two.   
Phase Two is composed of a one-to-one interview and a drawing task that will take approxi-
mately one hour to complete. For the purpose of data collection, I ask that I be permitted to audio 
tape the interview and take handwritten notes throughout the process.  Phase Two participants 
will be randomly selected from those participants who have volunteered, and have already com-
pleted Phase One. 
Participation in this study is completely voluntary, all participants will remain anonymous and 
you are free to decide not to participate or to withdraw at any time without consequence. All data 
collected during the conduct of this study will remain confidential.  There are no known risks 
and/or discomforts associated with this study.  
If you have any questions, I would be happy to talk to you in more detail. I can be reached at 
xxx-xxx-xxxx or by email at xxxxxxx.  You may also contact the Principal Investigator: xxx. 
 
 
Thank you for your time. I look forward to your response. 
 
 
 
Should you choose not to participate, click this link to be removed from any future email           
regarding this research study 
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Appendix H:  Participant Electronic Consent Form – Phase One 
Drexel University  
Consent to Take Part In a Research Study 
Electronic Consent to Take Part in a Research Study 
Study Title: 
Persistence to Completion of Doctoral Degrees in Light of Student Creativity  
We are asking you to be in a research study. 
You do not have to be in this study. 
If you say yes, you can quit the study at any time. 
Please take as much time as you need to make your choice.  Call or email us if you need more 
information. 
Your medical or observational care will not change in any way if you say no. 
Why sign this document? 
To be in this study, you must select “Yes” to this statement of consent form.  
Why are you doing this research study? 
This study will help us to learn more about the possession of creativity and the related factors of 
tolerance of ambiguity and risk taking by students enduring and persisting in, as well as those 
who have successfully completed, their doctoral programs.  More specifically, Ed.D and Ph.D. 
students. 
What happens if I say yes, I want to be in the study? 
If you say yes, we will: 
 Ask about your possession of creativity, tolerance for ambiguity and risk taking. 
 Four surveys will be available on this site with questions for you to answer. 
There is no right or wrong answer to these questions.  You can skip any question you do not 
want to answer. 
How long will the study take? 
This research is being conducted in two phases.  Phase One of this research study is composed of 
the four surveys you will take on this site.  Phase One of this research study will take you 30 - 45 
minutes of your time to complete.  Should you volunteer for Phase Two of this research study, 
and be selected for participation in that phase, it will take an additional hour of your time. 
What am I being asked to do? 
 This research study is composed of two phases.   
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 During Phase One, the Reisman Diagnostic Creativity Assessment (RDCA), the Multiple 
Stimulus Types Ambiguity Tolerance Scale (MSTAT-1) and the Risk Taking Assessment 
(RTA) and a Demographic Questionnaire will be administered. 
 Phase One of this research study can be accomplished from any computer with an inter-
net connection.  
 Once you have completed Phase One you will be asked if you have interest in volunteer-
ing for participation in Phase Two of this research study.  If you are interested, you will 
be asked to provide an email address so that we will be able to contact you to arrange for 
your participation in Phase Two of this research study. 
 Phase Two of this research study which will be composed of a personal interview and 
participation in the Torrance Test of Creative Thinking – Figural.  
 Phase Two of the research study will take place at the volunteer participant’s conven-
ience on the Drexel University campus.  
Both Phase One and Two of this research study will only be performed once per participant. 
What happens if I say no, I do not want to be in the study? 
No one will treat you differently.  You will not be penalized.  You will not lose any benefits. The 
care you get from your doctor will not change. 
What happens if I say yes, but change my mind later? 
You can stop being in this study at any time.  You will not be penalized.  You will not lose any 
benefits.  The care you get from your doctor will not change. 
Who will see my answers or my personal information? 
The only people allowed to see your answers will be the people who work on the study and peo-
ple who make sure we run our study the right way. 
Your survey answers and a copy of this document will be locked in our files.  
When we share the results of the study in the final written dissertation, or any journal articles that 
may be written that include the results of this study, we will not include your name.  We will do 
our best to make sure no one outside the study will know you are a part of the study. 
Will it cost me anything to be in the study? 
No. 
Will I be paid for my time? 
No. 
Is there any way being in this study could be bad for me? 
Yes.  There is a chance that: 
 The questions could make you sad or upset. 
 Someone could find out that you were in the study and learn something about you that 
you did not want others to know. 
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 You could have a legal problem if you told us about a crime such as child abuse that we 
have to report. 
We will do our best to protect your privacy. 
What if I have questions? 
Please call the head of the study, Dr. Fredricka Reisman, if you: 
 Have any questions about the study. 
 Have questions about your rights. 
 Feel you have been injured in any way by being in this study. 
You can also call the Office of Human Research to ask questions about this study. 
Do I have to sign this document? 
No. You only sign this document if you want to be in Phase One of this study.  You will sign this 
document by selecting “Yes” to this statement of consent form. 
What should I do if I want to be in the study? 
You select “Yes” to this statement of consent form. 
By selecting “Yes” to this statement of consent form you are saying: 
 You agree to be in this study. 
 You can skip questions you do not want to answer. 
 You can stop answering our questions at any time and nothing will happen to you. 
You can call the office in charge of research if you have any questions about the study or your 
rights.
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Appendix I:  Participant Consent Form – Phase Two 
Consent to Take Part In a Research Study 
1. Title of research study:  
Persistence to Completion of Doctoral Degrees in Light of Student Creativity 
2. Researcher:  
Dr. Fredricka Reisman 
3. Why you are being invited to take part in a research study 
We invite you to take part in a research study because you are a current doctoral program student 
at Drexel University, or you have successfully completed your doctoral degree during the school 
years, 2013-2014; 2014-2015; 2015-2016.  
4. What you should know about a research study 
 Someone will explain this research study to you. 
 Whether or not you take part is up to you. 
 You can choose not to take part. 
 You can agree to take part now and change your mind later. 
 If you decide to not be a part of this research no one will hold it against you. 
 Feel free to ask all the questions you want before you decide. 
5. Who can you talk to about this research study? 
If you have questions, concerns, or complaints, or think the research has hurt you, talk to the re-
search team at Dr. Fredricka Reisman,- who is the Principal Investigator, or Helene Maliko-
Abraham who is the Co-Investigator. 
This research has been reviewed and approved by an Institutional Review Board (IRB). An IRB 
reviews research projects so that steps are taken to protect the rights and welfare of humans sub-
jects taking part in the research.  You may talk to them at (xxx) xxx-xxxx or email them for any 
of the following: 
 Your questions, concerns, or complaints are not being answered by the research team. 
 You cannot reach the research team. 
 You want to talk to someone besides the research team. 
 You have questions about your rights as a research subject. 
 You want to get information or provide input about this research. 
6. Why is this research being done? 
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The purpose of this research is to explore and understand the possession of creativity and the re-
lated factors of tolerance of ambiguity and risk taking by students enduring and persisting as well 
as those who have successfully completed their doctoral programs, specifically, Ed.D. and Ph.D. 
students.  
7. How long will the research last? 
We expect that you will be in this research study for 1 ½  to 2 hours. 
8. How many people will be studied? 
We expect about 318 people here will be in this research study out of 1,800 people in the entire 
study.   
9. What happens if I say yes, I want to be in this research? 
 This research study is composed of two phases.   
 During phase one, the Reisman Diagnostic Creativity Assessment (RDCA), the Multiple 
Stimulus Types Ambiguity Tolerance Scale (MSTAT-1) and the Risk Taking Assessment 
(RTA) and a demographic questionnaire will be administered through the online platform 
Qualtrics.   
 Phase one will take approximately 30 to 45 minutes to complete 
 Phase two of this study will be composed of a personal interview and participation in the 
Torrance Test of Creative Thinking – Figural.   
 Phase two will take approximately one hour to complete. 
 During phase two, you will interact with the co-investigator for this study, Helene A. 
Maliko-Abraham. 
 Phase one of the research study can be accomplished from any computer station with an 
internet connection. 
 Phase two of the research study will take place on the Drexel University campus. 
 Describe use of surveys, focus groups, field notes, and artifact collection 
 The evaluation, both phases one and two, will be performed once per participant. 
 This research study will focus on creativity and the component factors of tolerance for 
ambiguity and risk taking, and will contribute to increasing the understanding of the need 
to include additional selection criteria measures, specifically, creativity assessments, into 
already existing doctoral program admissions criteria. 
10. What are my responsibilities if I take part in this research? 
If you take part in this research, it is very important that you:  
 Follow the investigator’s or researcher’s instructions. 
 Tell the investigator or researcher right away if you have a complication or injury. 
144 
 
11. What happens if I do not want to be in this research? 
You may decide not to take part in the research and it will not be held against you. 
12. What happens if I say yes, but I change my mind later? 
If you agree to take part in the research now, you can stop at any time it will not be held against 
you. 
13. Is there any way being in this study could be bad for me? 
There are no risks to participation in this study. 
14. Do I have to pay for anything while I am on this study? 
There is no cost to you for participating in this study.  
15. Will being in this study help me in any way? 
 
There are no benefits to you from your taking part in this research. We cannot promise any bene-
fits to others from your taking part in this research.  
16. What happens to the information we collect? 
Efforts will be made to limit access to your personal information including research study rec-
ords, treatment or therapy records to people who have a need to review this information. We can-
not promise complete secrecy. Organizations that may inspect and copy your information include 
the IRB and other representatives of this organization.  
We may publish the results of this research. However, we will keep your name and other identi-
fying information confidential. 
17. Can I be removed from the research without my OK? 
The person in charge of the research study can remove you from the research study without your 
approval. Possible reasons for removal include inability to contact and make arrangements for 
phase two of the research study.  Phase two of the research study consists of the personal inter-
view and the TTCT-Figural test. 
18. What else do I need to know? 
This research study is being done by xxxxxxx.   
It is important for you to follow your physician’s instructions including notifying your study 
physician as soon as you are able of any complication or injuries that you experienced.  
 
You will not be paid for any other injury- or illness-related costs, such as lost wages.  You are 
not waiving any legal rights by participating in this research study. 
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Signature Block for Capable Adult 
Your signature documents your permission to take part in this research. 
DO NOT SIGN THIS FORM AFTER THIS DATE  June 1, 2016 
   
Signature of subject  Date 
 
 
Printed name of subject 
   
Signature of person obtaining consent  Date 
   
Printed name of person obtaining consent  Form Date 
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Appendix J: Phase One z Score Data Distribution 
 
 
Figure J1: RDCA Total Zscore Histogram 
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Figure J2: MSTAT-1 Total Zscore Histogram 
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Figure J3: RTA Total Zscore Histogram 
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Appendix K: Phase One RDCA ANOVA Analysis 
 
Table K.1 
ANOVA RDCA/Age 
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 11219.379 4 2804.845 9.555 .000 
Within Groups 94223.922 321 293.532   
Total 105443.301 325    
Note: Significant at *p<.05, **p<.001 
 
Table K.2 
ANOVA RDCA/Degree   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 2241.806 1 2241.806 7.038 .008 
Within Groups 103201.495 324 318.523   
Total 105443.301 325    
Note: Significant at *p<.05, **p<.001 
 
Table K.3 
ANOVA RDCA/Year in Program   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 5017.604 8 627.200 1.980 .048 
Within Groups 100425.697 317 316.800   
Total 105443.301 325    
Note: Significant at *p<.05, **p<.001 
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Appendix L: Phase One RDCA Creativity Factor ANOVA Tables 
Table L.1 
ANOVA RDCA Originality Creativity Factor/Age  
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 442.322 4 110.581 5.612 .000 
Within Groups 6324.675 321 19.703   
Total 6766.997 325    
Note: Significant at *p<.05, **p<.001 
Table L.2 
ANOVA RDCA Fluency Creativity Factor/Age  
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 103.275 4 25.819 4.667 .001 
Within Groups 1775.796 321 5.532   
Total 1879.071 325    
Note: Significant at *p<.05, **p<.001 
Table L.3 
ANOVA RDCA Flexibility Creativity Factor/Age  
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 84.265 4 21.066 4.536 .001 
Within Groups 1490.717 321 4.644   
Total 1574.982 325    
Note: Significant at *p<.05, **p<.001 
Table L.4 
ANOVA RDCA Tolerance of Ambiguity Creativity Factor/Age  
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 101.452 4 25.363 3.997 .004 
Within Groups 2037.103 321 6.346   
Total 2138.555 325    
Note: Significant at *p<.05, **p<.001 
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Table L.5 
ANOVA RDCA Divergent Thinking Creativity Factor/Age   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 87.958 4 21.990 4.608 .001 
Within Groups 1531.919 321 4.772   
Total 1619.877 325    
Note: Significant at *p<.05, **p<.001 
Table L.6 
ANOVA RDCA Intrinsic Motivation Creativity Factor/Age  
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 159.105 4 39.776 9.448 .000 
Within Groups 1351.376 321 4.210   
Total 1510.482 325    
Note: Significant at *p<.05, **p<.001 
 
Table L.7 
ANOVA RDCA Extrinsic Motivation Creativity Factor/Age   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 254.672 4 63.668 4.647 .001 
Within Groups 4397.561 321 13.700   
Total 4652.233 325    
Note: Significant at *p<.05, **p<.001 
Table L.8 
ANOVA RDCA Originality Creativity Factor/Gender 
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 92.122 1 92.122 4.472 .035 
Within Groups 6674.875 324 20.601   
Total 6766.997 325    
Note: Significant at *p<.05, **p<.001 
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Table L.9 
ANOVA Tolerance of Ambiguity Creativity Factor/Gender   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 33.478 1 33.478 5.153 .024 
Within Groups 2105.077 324 6.497   
Total 2138.555 325    
Note: Significant at *p<.05, **p<.001 
 
Table L.10 
ANOVA Convergent Thinking Creativity Factor/Gender   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 82.717 1 82.717 14.815 .000 
Within Groups 1808.991 324 5.583   
Total 1891.709 325    
Note: Significant at *p<.05, **p<.001 
 
Table L.11 
ANOVA Risk Taking Creativity Factor/Gender   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 12.109 1 12.109 3.937 .048 
Within Groups 996.630 324 3.076   
Total 1008.739 325    
Note: Significant at *p<.05, **p<.001 
Table L.12 
ANOVA Originality Creativity Factor/Degree  
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 105.101 1 105.101 5.112 .024 
Within Groups 6661.896 324 20.561   
Total 6766.997 325    
Note: Significant at *p<.05, **p<.001 
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Table L.13 
ANOVA Risk Taking Creativity Factor/Degree  
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 13.354 1 13.354 4.347 .038 
Within Groups 995.385 324 3.072   
Total 1008.739 325    
Note: Significant at *p<.05, **p<.001 
 
Table L.14 
ANOVA Intrinsic Motivation Creativity Factor/Degree  
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 66.875 1 66.875 15.009 .000 
Within Groups 1443.606 324 4.456   
Total 1510.482 325    
Note: Significant at *p<.05, **p<.001 
Table L.15 
ANOVA Intrinsic Motivation Creativity Factor/Year in Program   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 75.321 8 9.415 2.080 .037 
Within Groups 1435.160 317 4.527   
Total 1510.482 325    
Note: Significant at *p<.05, **p<.001 
 
Table L.16 
ANOVA Fluency Creativity Factor/Year of Completion   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 45.176 3 15.059 2.644 .049 
Within Groups 1833.894 322 5.695   
Total 1879.071 325    
Note: Significant at *p<.05, **p<.001 
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Table L.17 
ANOVA Divergent Thinking Creativity Factor/Year of Completion  
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 43.023 3 14.341 2.928 .034 
Within Groups 1576.854 322 4.897   
Total 1619.877 325    
Note: Significant at *p<.05, **p<.001 
 
Table L.18 
ANOVA Convergent Thinking Creativity Factor/Year of Completion 
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 46.665 3 15.555 2.715 .045 
Within Groups 1845.044 322 5.730   
Total 1891.709 325    
Note: Significant at *p<.05, **p<.001 
 
Table L.19 
ANOVA Risk Taking Creativity Factor/Year of Completion   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 41.587 3 13.862 4.615 .004 
Within Groups 967.153 322 3.004   
Total 1008.739 325    
Note: Significant at *p<.05, **p<.001 
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Appendix M: Phase One MSTAT-1 Statistical Analysis 
Table M.1 
MSTAT-1 Total Score Descriptive Statistics by Age Group  
 N Mean 
Std. Devi-
ation 
Std. Er-
ror 
95% Confidence Inter-
val for Mean 
Mini-
mum 
Maxi-
mum 
Lower 
Bound 
Upper 
Bound 
15 to 24 11 93.82 7.012 2.114 89.11 98.53 85 107 
25 to 34 172 93.67 8.074 .616 92.45 94.88 71 132 
35 to 44 78 94.83 7.567 .857 93.13 96.54 77 119 
45 to 54 40 96.05 9.362 1.480 93.06 99.04 78 128 
55 to 65+ 25 92.24 7.131 1.426 89.30 95.18 78 111 
Total 326 94.13 8.038 .445 93.26 95.01 71 132 
 
Table M.2 
MSTAT-1 Total Score Descriptive Statistics by Gender  
 N Mean 
Std. Devi-
ation Std. Error 
95% Confidence Inter-
val for Mean 
Mini-
mum 
Maxi-
mum 
Lower 
Bound 
Upper 
Bound 
Male 126 94.55 8.708 .776 93.01 96.08 71 128 
Female 200 93.88 7.597 .537 92.82 94.93 76 132 
Total 326 94.13 8.038 .445 93.26 95.01 71 132 
 
Table M.3 
MSTAT-1 Total Score Descriptive Statistics by Degree  
 N Mean 
Std. Devia-
tion Std. Error 
95% Confidence Inter-
val for Mean 
Mini-
mum 
Maxi-
mum 
Lower 
Bound 
Upper 
Bound 
EdD 128 94.13 7.826 .692 92.76 95.50 76 128 
PhD 198 94.14 8.192 .582 92.99 95.28 71 132 
Total 326 94.13 8.038 .445 93.26 95.01 71 132 
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Table M.4 
MSTAT-1 Total Score Descriptive Statistics by Year in Program   
 N Mean 
Std. Devi-
ation 
Std. Er-
ror 
95% Confidence In-
terval for Mean 
Mini-
mum 
Maxi-
mum 
Lower 
Bound 
Upper 
Bound 
First Year 55 48.68 8.393 1.132 46.41 50.95 27 65 
Second 
Year 
63 50.27 12.126 1.528 47.21 53.32 21 97 
Third Year 57 49.98 8.847 1.172 47.64 52.33 30 80 
Fourth Year 25 51.97 7.443 1.489 48.90 55.04 40 67 
Fifth Year 24 49.37 9.488 1.937 45.36 53.37 34 72 
Sixth Year 10 48.34 11.519 3.643 40.10 56.58 29 62 
Seventh 
Year 
3 44.03 8.468 4.889 22.99 65.06 37 54 
Eighth Year 7 54.28 19.110 7.223 36.60 71.95 30 92 
Completer 82 50.33 9.805 1.083 48.18 52.49 27 80 
Total 326 50.00 10.000 .554 48.91 51.09 21 97 
 
Table M.5 
MSTAT-1 Total Score Descriptive Statistics by Year of Completion  
 N Mean 
Std. De-
viation 
Std. Er-
ror 
95% Confidence In-
terval for Mean 
Mini-
mum 
Maxi-
mum 
Lower 
Bound 
Upper 
Bound 
2015 36 95.00 6.945 1.157 92.65 97.35 81 118 
2014 31 95.55 8.520 1.530 92.42 98.67 79 117 
2013 15 90.60 7.998 2.065 86.17 95.03 76 109 
Currently Pro-
gressing 
244 94.05 8.104 .519 93.02 95.07 71 132 
Total 326 94.13 8.038 .445 93.26 95.01 71 132 
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Appendix N: Phase One RTA Statistical Analysis 
Table N.1 
ANOVA RTA by Age   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 100.205 4 25.051 2.405 .050 
Within Groups 3343.943 321 10.417   
Total 3444.147 325    
Note: Significant at *p<.05, **p<.001 
Table N.2 
ANOVA RTA by Year in Program   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 174.142 8 21.768 2.110 .035 
Within Groups 3270.005 317 10.315   
Total 3444.147 325    
Note: Significant at *p<.05, **p<.001 
Table N.3 
ANOVA RTA by Year of Completion  
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 115.937 3 38.646 3.739 .011 
Within Groups 3328.210 322 10.336   
Total 3444.147 325    
Note: Significant at *p<.05, **p<.001 
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Appendix O: TTCT-Figural ANOVA Tables 
Table O.1 
ANOVA TTCT-Figural Creativity Index by Age   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 2409.738 3 803.246 3.640 .018 
Within Groups 12357.246 56 220.665   
Total 14766.983 59    
Note: Significant at *p<.05, **p<.001 
Table O.2 
ANOVA TTCT-Figural Fluency Creative Ability by Age   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 5872.806 3 1957.602 4.034 .011 
Within Groups 27172.177 56 485.217   
Total 33044.983 59    
Note: Significant at *p<.05, **p<.001 
Table O.3 
ANOVA TTCT-Figural Originality Creative Ability by Age   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 3933.518 3 1311.173 3.557 .020 
Within Groups 20641.215 56 368.593   
Total 24574.733 59    
Note: Significant at *p<.05, **p<.001 
Table O.4 
ANOVA TTCT-Figural Resistance to Premature Closure Creative Ability by Age   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 4287.245 3 1429.082 4.748 .005 
Within Groups 16854.005 56 300.964   
Total 21141.250 59    
Note: Significant at *p<.05, **p<.001 
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Table O.5 
ANOVA TTCT-Figural Fluency Creative Ability by Gender   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 2606.784 1 2606.784 4.967 .030 
Within Groups 30438.200 58 524.797   
Total 33044.983 59    
Note: Significant at *p<.05, **p<.001 
Table O.6 
ANOVA TTCT-Figural Resistance to Premature Closure Creative Ability by      
Degree   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 1427.411 1 1427.411 4.200 .045 
Within Groups 19713.839 58 339.894   
Total 21141.250 59    
Note: Significant at *p<.05, **p<.001 
